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Foreword 


This edition of the U.S. Geological Survey (USGS) Minerals Yearbook discusses the performance of the worldwide minerals and 
materials industries during 2001 and provides background information to assist in interpreting that performance. Content of the 
individual Minerals Yearbook volumes follows: 

¢ Volume I, Metals and Minerals, contains chapters about virtually all metallic and industrial mineral commodities important to 

the U.S. economy. Chapters on survey methods, summary statistics for domestic nonfuel minerals, and trends in mining and 
quarrying in the metals and industrial mineral industries in the United States are also included. 

¢ Volume II, Area Reports: Domestic, contains a chapter on the mineral industry of each of the 50 States and Puerto Rico and the 
Administered Islands. This volume also has chapters on survey methods and summary statistics of domestic nonfuel minerals. 
Volume III, Area Reports: International, is published as four separate reports. These regional reports contain the latest available 
minerals data on more than 190 foreign countries and discuss the importance of minerals to the economies of these nations and 
the United States. Each report begins with an overview of the region’s mineral industries during the year. It continues with 
individual country chapters that examine the mining, refining, processing, and use of minerals in each country of the region and 
how each country’s mineral industry relates to U.S. industry. Most chapters include production tables and industry structure 
tables, information about Government policies and programs that affect the country’s mineral industry, and an outlook section. 

The USGS continually strives to improve the value of its publications to users. Constructive comments and suggestions by readers 
of the Minerals Yearbook are welcomed. 


Charles G. Groat, Director 


Contacts 


Information about the U.S. Geological Survey, its programs, staff, and products may be accessed on the World Wide Web at URL 
http://www.usgs.gov or by contacting the Earth Science Information Center at 1-888-ASK-USGS. For specific information about 

this publication, contact the Chief, International Minerals Section, Minerals Information Team, at (703) 648-7732, or the Chief, 
Publication Services Section, Minerals Information Team, at (703) 648-7790. Additional minerals information may be accessed on the 
World Wide Web at URL http://minerals.usgs.gov/minerals. 
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THE MINERAL INDUSTRIES OF 


LATIN AMERICA AND CANADA 


By Alfredo C. Gurmendi, Omayra Bermidez-Lugo, Philip Szczesniak, 
Ivette E. Torres, Pablo Velasco, and David R. Wilburn 


Introduction 


The United States and the 44 geographic entities in the 
Western Hemisphere (the Americas), have an area of about 
40.1 million square kilometers, which is almost 27% of the 
world’s land area (149 million square kilometers), and had a 
population of more than 857 million inhabitants, which was 
about 14% of the world’s population (6.2 billion people). In 
2001, these countries had a combined purchasing power of $15 
trillion, or almost 31% of the world’s purchasing power of $47 
trillion (table 2; U.S. International Monetary Fund, 2003§'). 
Canada and several Latin American countries are endowed 
with an abundance of mineral resources that include ferrous 
and nonferrous metals, a wide variety of industrial minerals, 
and all forms of fossil fuels. For several of these countries, the 
mineral commodities were significant factors in their economies 
by earning export revenues, gaining foreign exchange 
reserves, and offering business opportunities via globalization, 
internationalization, and privatization processes. 

Canada, Mexico, and the United States, which are members 
of the North American Free Trade Agreement (NAFTA), 
were the largest and wealthiest trading bloc in the world in 
2001—482 million consumers and almost $12 trillion of 
purchasing power parity (table 1). NAFTA partners were each 
other’s largest trade markets. The largest trading bloc in Latin 
America was the Mercado Comutn del Cono Sur (Common 
Market of the Southern Cone) (Mercosur), which included 
Argentina, Brazil, Paraguay, and Uruguay plus Bolivia and 
Chile as associate members, had about 247 million consumers 
and an economy worth about $2.0 trillion. The second largest 
market in Latin America was the Pacto Andino (Andean Pact) 
(Colombia, Ecuador, Peru, and Venezuela) with 107 million 
consumers and about $717 billion of purchasing power parity. 
The Central American Common Market (Belize, Costa Rica, 
El Salvador, Guatemala, Honduras, and Nicaragua) had 34.4 
million consumers and about $320 billion of purchasing power. 
The Caricom bloc (Antigua and Barbuda, The Bahamas, 
Barbados, Belize, Dominica, Grenada, Guyana, Haiti, Jamaica, 
Montserrat, St. Kitts and Nevis, Saint Lucia, St. Vincent and 
the Grenadines and Suriname) had 12.3 million consumers 
and about $39 billion of purchasing power parity (table 1; 

U.S. Central Intelligence Agency, 2002§). Latin America’s 
economic growth, especially that of Mercosur, was affected by 
the following factors: volatility of the international financing 
market; depressed prices for mineral exports; the intensification 


'References that include a section twist (§) are found in the Internet 
References Cited section. 
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of the Argentine financial crisis; Brazil’s power shortage owing 
to its worst drought in decades, which affected the region’s 
hydroelectric-power-generating capacity; the civil unrest in 
Venezuela; and the terrorist attacks of September 11. 

The data presented in this summary were derived from the 
United Nation’s Economic Commission for Latin America and 
the Caribbean, the U.S. Central Intelligence Agency, the U.S. 
Energy Information Administration, the World Bank Group, and 
the countries’ central banks, mineral ministries, and production 
and geological departments (through the U.S. Geological 
Survey’s mineral questionnaires), which included the following: 
e Argentina—Direcccién de Economia Minera y Desarrollo 
e Belize—Geology and Petroleum Department 
e Bolivia—Instituto Nacional de Estadistica 
e Brazil—Departmento Nacional de Produgdo Mineral 
e Canada—Natural Resources Canada 
e Chile—Corporacion Nacional del Cobre de Chile’s 

(CODELCO) Comisién Chilena de Cobre 
e Ecuador—Ministerio de Energia y Minas 
e El Salvador—Direccion de Hidrocarburos y Minas 
e Mexico—Consejo de Recursos Minerales 
e Nicaragua—Estadisticas de Produccién Minera, Ministerio de 

Fomento Industria y Comercio 
e Panama—Direccién General de Recursos Minerales 
e Paraguay—Direccién de Recursos Minerales 
e Peru—Ministerio de Energia y Minas 
e Trinidad and Tobago—Ministry of Energy & Energy 

Industries 
e Uruguay—Direccién Nacional de Mineria y Geologia, and 
e Venezuela—Ministerio de Energia y Minas. 


General Economic Conditions 


From 1995 to 2001, the Western Hemisphere’s gross domestic 
product (GDP) growth averaged about 4.1% per year. During 
the same period, population growth averaged about 2% per 
year. In 2001, the GDP of the Americas’ grew by about 3% after 
growing 3% in 2000. In 2001, the Latin Americas’ GDP growth 
slowed because of a slowdown in major markets (Europe, 

Japan, and the United States) and the increasing of interest rates 
by Central Banks in the region to fight inflationary restraints. 
Inflation remained in the single digits, and currency devaluations 
helped moderate the downturn in economic growth during the 
second half of 2001 and continued into 2002 (table 2; Economic 
Commission for Latin America and the Caribbean, 2002a§; 
World Bank Group, 20028). 

In early 2001, there was optimism that Brazil would 
achieve strong economic growth because of the buoyancy of 
the economy during the last quarter of 2000. The Brazilian 


mining and processing sectors were adversely affected by 

the downturn of the domestic and worldwide economies, the 
volatility of the international financing market, depressed prices 
for mineral exports, and the country’s power shortage owing 

to its worst drought in decades, which adversely affected the 
country’s hydroelectric power generating capacity (Prates, 
2001; Mining Journal, 2002b, c). All these combined factors 
resulted in several mining companies curtailing or postponing 
major new investments in the country. Brazil, which is one 

the world’s most important mining countries with significant 
mineral production, continued to offer a favorable climate for 
investors by keeping inflation under control, resolving its fiscal 
deficit, providing stable rules for capital repatriation and profit 
remittances, and reducing the tax burden, tariffs, and nontariff 
barriers. Brazil’s mineral commodity exporting sector will gain 
from the continued depreciation of the Brazilian real caused by 
the financial risks, which, in part, have been triggered the more 
severe crisis in Argentina. 

Mining continued to diversify and strengthen the Canadian 
economy. Canada’s mineral industry has been encouraged 
by the Federal Government’s commitment to work with the 
mineral sector to improve the permitting process. Government 
and industry are enthusiastic about the prospect of a Northern 
Mines Ministers Conference to be held each year to report 
on progress, to identify challenges, and to network with all 
affected stakeholders. The Conference will help reestablish an 
attractive investment climate and reverse economic difficulties, 
especially in the Yukon Territory, which has been battered by 
economic and environmental problems (Excell, 2002; Steele, 
2002). Canada’s dollar weakened slightly once more against 
the U.S. dollar; the weakening presumably helped exports 
but discouraged imports of certain necessary commodities, 
specialized equipment, and ad hoc professional expertise. 

The Peruvian economy grew in 2001 in spite of the effects 
of the Asian financial crisis, the instability of the Argentinian 
and Brazilian markets, and lower prices for its major mineral 
exports, mainly copper, gold, lead, and zinc. The privatization 
of state-owned firms and the formation of joint ventures in the 
mining and energy sectors continued, and foreign investors 
viewed Peru as an attractive open-market economy. The 
Government also slashed subsidies and tariffs, freed foreign 
exchange and interest rates, established concessions for 
construction and operation of public infrastructure (roads, ports, 
and airports), and embarked on fiscal austerity and investment 
in social development and agriculture (Instituto de Ingenieros de 
Minas del Peru, 2001a, p. 14; 2001b, p. 31). 

As aresult of NAFTA, Mexico’s investment and trade 
increased and mineral exports diversified to other markets, 
such as Asia, Europe, and Latin America. The interactions and 
attitudes of the three partners, however, will depend largely 
on the way they define their interests by engaging in sectors 
where the three economies have interests at stake, which will 
dictate the future development and scope of their economic 
relationships. 


Investment Interest and Political Risk 


In 2001, foreign direct investment (FDI) inflows to the Latin 
American and Caribbean region amounted to about $79.7 billion, 
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which was almost 10% lower than that of 2000 ($88.5 billion). 
Mexico, however, set a record of more than $24.7 billion of 

FDI in 2001, but Brazil’s share of the region’s net FD! inflows 
($22.6 billion), which was second to that of Mexico, decreased 
by 31.1% compared with that of 2000 ($32.8 billion), although it 
was significantly up from the $1.5 billion at the beginning of the 
past decade (Banco Central do Brazil, 2002b§). Within Mercosur, 
Brazil was followed at a considerable distance by Chile with $4.6 
billion; Argentina, $3.2 billion; Bolivia, $550 million; Uruguay, 
$320 million; and Paraguay, $152 million. Recipients of FDI in 
the region were the previously state-owned mineral assets, the 
service sector, and the energy, finance, and telecommunications 
sectors (Banco Central do Brazil, 2002a§; Economic Commission 
for Latin America and the Caribbean, 2002a§, b§). 

The International Monetary Fund endorsed Brazil’s move 
to a system of inflation targets and currency devaluation to 
guide its monetary policy into 2002. This action indicated 
that the country could reduce its 2001 account deficit of $35.2 
billion to an equivalent of 5.8% of the GDP, thus helping 
restore confidence in the Government’s economic management 
and creating conditions for lower interest rates and economic 
recovery (Banco Central do Brazil, 2002b§). 

Brazil’s strategic plan continued to be based on 
macroeconomics, constitutional reviews, and direct sales of 
assets via mergers and joint ventures to the private sector. The 
plan was designed to achieve Brazil’s goals of promoting and 
encouraging new capital flows into its economy. Given that its 
economy was in recovery, however, the currency devaluation 
and the tough fiscal austerity plan helped restore confidence in 
the Government’s economic management and create favorable 
conditions for lower interest rates (Economic Commission for 
Latin America and the Caribbean, 2002c§). 

In January, Argentina’s Government approved Decree No. 111 
to replace Article 5 of Decree No. 2.686/93 and to regulate law 
24.196. The new Decree intends to modernize regulations in 
light of new technical requirements and to address future issues 
that may result from Argentina’s integration with neighboring 
countries on mining, which began with the ratification of the 
Treaty on Mining Integration and Complementation between 
Argentina and Chile as approved by law No. 25.243 of 2000. 

Investment in the nonfuel mineral mining sector in Argentina 
decreased to $267 million from $371 million in 2000. This 
was significantly lower than those of 1997 and 1996 when 
investment totaled $788 million and $818 million, respectively, 
but was almost four times the investment level of 1994. 

The present legal framework for the development and use 
of mineral resources in Brazil was established by the Federal 
Constitution of October 5, 1988. On August 15, 1995, the 
Brazilian Congress approved Constitutional Amendments Nos. 
6 and 9, which allow the participation of the private sector via 
privatization, joint ventures, and deregulated investment in 
the sectors of mining, petroleum, natural gas, coastal and river 
shipping, transportation, and telecommunications. Petrdleo 
Brasileiro S.A. (Petrobras) continued to enter into joint ventures 
with foreign investors, with Agencia Nacional do Petroleo 
in turn regulating the petroleum industry (Ferraz, 2002, p. 6; 
Petrobras, 2002, p. 7, 14; Pimentel, 2002a, p. 3-5). 

In Chile, Alliance Copper Ltd. (owned by CODELCO and 
BHP-Billiton), was planning to develop a bioleaching process 
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to treat copper concentrates that contain 2% to 4% arsenic in 
2001. A prototype plant was expected to begin operations by 
the second half of 2003 at the Chuquicamata Mine. 

After years of consideration, the new mining code (law 
685 of 2001) in Colombia was promulgated in August. The 
purpose of this law is to encourage exploration and production 
of mineral resources and to redefine the role of the Government 
in the mining sector along with its interaction with the private 
sector. The Government’s role has become limited to one of a 
regulatory and administrative entity. The law also clarifies the 
provisions for mining contracts. It establishes the concession as 
the only instrument to enter into a contract with the Government 
for exploration and production of nonrenewable resources. The 
legal rights of contracts under previous laws are protected. 

Cuba’s principal European trading partner continued to 
be Spain, which is Cuba’s third major market for exports. 
European Union (EU) member countries made up more than 
50% of foreign joint ventures in Cuba. Spanish investors have 
traditionally focused on tourism, but in 2000 and 2001, their 
interests shifted to other industries, such as cement factories, 
offshore oil exploration, and powerplants (Amuchastegui, 
2002). At yearend, the number of economic associations that 
were operating with foreign capital in Cuba increased to 405 
from 392 in 2000. Countries with the greatest investment 
participation were Canada, Italy, and Spain. In 2001, Cuba 
signed investment protection and promotion agreements with 
the following countries: Cambodia, Croatia, the Caribbean 
Community (CARICOM), Denmark, Finland, Honduras, 
Mexico, Mozambique, and Qatar (Naciones Unidas, 20028). 

The special financial agreements that allowed Venezuela to 
sell petroleum to Cuba under preferential conditions collapsed, 
which left the island about 53,000 barrels per day short of 
domestic demand. The country’s proven crude oil reserves as of 
January 2002 were estimated to be 750 million barrels (Mbbl), 
and proven natural gas reserves were about 2,500 billion cubic 
feet (U.S. Energy Information Administration, 2002c§). 

Among the many steps the Government of the Dominican 
Republic has taken to address the restructuring of the mining 
industry was the creation of the Consejo Nacional para el 
Desarrollo Minero and Unidad Corporativa Minera (UCM) 
through Decree 613-00 of 2000. The purpose of the UCM is to 
followup and serve as an operational collaborator in all mining 
projects in which the Dominican Government is a participant. 
The UCM will also arrange for private investments in the 
mining sector, assist Rosario Dominicana S.A. in the search for 
strategic partners, and represent the Government’s mining rights 
over the bauxite deposits in Cabo Rojo. 

The 1998 free trade agreement between the Government of 
the Dominican Republic and CARICOM was finally ratified and 
implemented in December 2001 by Barbados, the Dominican 
Republic, Jamaica, and Trinidad and Tobago. Ratifications were 
pending with Belize, Guyana, and the Eastern Caribbean states. 
The country’s principal Caribbean trading partner in 2001 was 
Trinidad and Tobago (Revista Inter-Forum, 20028). 

In Jamaica, the National Environment and Planning 
Agency (NEPA) was created in April 2001. The NEPA was 
a merger of the Natural Resources Conservation Authority, 
the Town Planning Department, and the Land Development 
and Utilization Commission. Among the NEPA’s objectives 
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are the integration of Jamaica’s environmental, planning, 
and sustainable development policies and programs. In 
1996, Clarendon Mining Ltd. and Ausjam Pty, which was an 
Australian company, formed a joint partnership to develop 
a gold mine in Main Ridge in Clarendon, central Jamaica. 
The mining lease was granted in June 1997. Ausjam began 
operating the Pennants gold mine in May 2001 (Carlton Baxter, 
Director of Economic Minerals Section, Ministry of Mining and 
Energy of Jamaica, written commun., August 2002). In 2001, 
the Pennants Mine produced 214 metric tons (t) (6,866 troy 
ounces) of gold and 95 t (3,049 ounces) of silver. Gold mined at 
Pennants was exported to Australia and Canada. 

Venezuela’s new Reglamento General de la Ley de Minas 
(Decreto No. 1.234) was published in the Gaceta Oficial de 
la Republica Bolivariana de Venezuela on March 9, 2001. It 
establishes the terms, conditions, and administrative procedures 
to implement the mining law of 1999. A new hydrocarbon 
law was passed in Venezuela in November 2001. The law 
(Decreto No. 1.510) was published in November in the Gaceta 
Oficial de la Republica Bolivariana de Venezuela no. 37.323 
and became effective on January |, 2002. Under the decree, 
all hydrocarbon deposits belong to the Republic of Venezuela. 


-In agreement with article 302 of the Constitution of 1999, all 


primary hydrocarbon activities are reserved for the Government. 
Refining and marketing of hydrocarbons (secondary activities) 
can be performed by the State and the private sector jointly 
and/or separately. The creation of a mixed enterprise for 
primary production of hydrocarbons requires the approval of the 
National Assembly. The Government has the right to 30% of 
production from any deposit as royalty payment. The rate can 
be decreased to 20% if the economics of production are affected 
by the higher rate. Production royalty from mixed bitumen from 
the Orinoco Belt can be reduced to 1674% if the projects are not 
viable at the 30% rate. In both cases, the higher royalty rate can 
be reestablished at the discretion of the Government. 

In general, investment opportunities for U.S. and foreign 
companies in Latin America have increased because of the 
liberalization of the Pacto Andino, the Mercosur countries’ 
economies, and the privatization of many Latin American 
mineral, oil and gas, utilities, and infrastructure sectors. In the 
mineral industries of Latin America, 100% of equity ownership 
was allowed by means of privatization or by direct acquisition, 
profits were allowed to be expatriated, and, more importantly, 
restrictions on foreign investments were removed. Latin 
America’s economic growth was characterized by privatization, 
joint-venture projects, direct acquisitions, and reduced trade 
barriers. Privatization and FDI have been changing the 
industrial operating mode to a privately owned/State-regulated 
regime from a State-owned/State-operated regime. The 
establishment of joint ventures, such as in construction and 
management of infrastructure, energy and mining projects, and 
deregulated industries (gas, electricity, telecommunications), 
was a common practice in the region. Foreign investors have 
been attracted to Latin America’s open-market economies. 
These changes and the growing awareness of environmental 
protection have led to the establishment of increasingly effective 
environmental regulations and controls (EERCs) for all Latin 
American industries. With respect to economic, environmental, 
and social impacts in the region, the implementation of EERC’s, 
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however, will require further consideration of many factors to 
find a balance between sustainable industrial profitability and 
environmental protection. 

Governments of the region recognize that privatization and 
acceptance of foreign investment fosters vigorous growth and 
leads to enhanced revenues. For many countries, this results 
in expanded overall economic strength in labor, wages, and 
social welfare. The lure of rights to private ownership in 
Latin American countries, such as Argentina, Bolivia, Brazil, 
Chile, Colombia, Ecuador, Guyana, Mexico, Peru, Suriname, 
Trinidad and Tobago, and Venezuela, attracted great interest in 
the mineral endowment of those countries. Seeking sources of 
hard currency for its economy, Cuba has increasingly allowed 
foreign companies to participate in prospecting and exploring, 
producing, and refining of metals and crude oil. 

Brazil’s reduced FDI reflected the general uneasiness in the 
financial markets. Foreign investors, however, continued to 
have confidence in the country and are expected to continue 
to support economic growth and investments in technology 
well into the new millennium. There were no reports of 
major investment decisions being deferred. Even firms that 
have financed with funds borrowed in U.S. dollars, which 
included Brazil’s mineral resources giant Compahnia Vale 
Rio Doce (CVRD) have the natural hedge provided by their 
exports. CVRD will invest about $6 billion in mineral project 
developments and acquisitions by 2007. The significance of the 
investment would be to increase CVRD’s market capitalization 
to $25 billion from its current level of about $10 billion (Mining 
Journal, 2002b). 

Now that the steel industry, CVRD, and other sectors 
of the Brazilian economy, such as energy, services, 
telecommunications, and transportation, have been privatized, 
consideration has turned to crude oil and natural gas 
opportunities. New projects in the oil and gas sectors are 
now open to mergers and joint ventures among domestic and 
foreign investors; thus, the Brazilian economy should remain 
sustainable and competitive within an inclusive globalization, 
internationalization, and privatization processes into the new 
century. The new Brazilian Administration has recognized the 
need for fiscal stability and is working with the international 
financial markets (Mining Journal, 2002c). 

Energy, mining, telecomunications, and related industries 
remained the most attractive sectors of the Peruvian economy 
for investment. This continued capital flow from domestic and 
foreign investors is expected to provide long-term benefits to the 
country. According to the Comités de Privatizacién (CEPRIs), 
the privatization process is expected to continue to generate 
additonal investments in every sector of the Peruvian economy, 
particularly in the mining and energy industries (Ministerio 
de Energia y Minas, 2002b, p. 21-25). In 2001, investments 
were being used to modernize Peru’s industrial infrastructure. 
Future foreign investments in the minerals sector are projected 
to be about $17 billion for 2007, which is the largest committed 
capital to date, and will contribute significantly to the future of 
Peru’s economic development (Ministerio de Energia y Minas, 
2002b, p. 10). 

In September 2001, Alcoa, Inc. of the United States proposed 
investing more than $2.0 billion to strengthen the bauxite 
industry and energy generation in Suriname. Plans included 
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exploiting bauxite from the Bakhuys Mountains in westem 
Suriname, construction of a new smelter, and reactivating the 
Paranam smelter, which had been shut down in 2000. Alcoa 
officials noted that the additional energy required could come 
from a proposed Kabalebo hydroelectric project near the Van 
Blommenstein Lake France (De Ware Tijd, 20018). 


Exploration 


Statistics released by the Canadian Government indicate 
anticipated 2001 exploration spending for Canada to be $302 
million, which was only about 40% of the reported exploration 
expenditure for 1997 (Natural Resources Canada, 2001 §). 
Metals Economics Group (MEG) of Halifax, Nova Scotia, 
Canada, reported budgeted exploration spending in Canada for 
2001 at $333 million, which accounted for 16.6% of the overall 
worldwide exploration budget (Metals Economics Group, 

200 1a). 

Exploration activity in 2001, as reported by the Canadian 
Government, was greatest in Ontario (about 22% of Canadian 
total exploration budget), Quebec (15%), the Northwest 
Territories (13%), Nunavut (12%), and British Columbia (10%). 
Compared to 2000 exploration expenditures, spending in British 
Columbia was expected to increase by about 30%, and that in 
Quebec was expected to decrease by about 31%. Approximately 
70% of the reported Canadian exploration budget was allocated 
for initial exploration (up to and including the first delineation 
of a mineral deposit). Spending by junior companies was 
expected to increase to $110 million in 2001 from $98 million 
in 2000, and spending by senior companies was expected to 
decline to $192 million in 2001 from $214 million in 2000. If 
this estimate were confirmed, then the 2001 senior expenditures 
would be the lowest in the past 30 years (in constant 2000 
dollars) (Natural Resources Canada, 2002; 20028). 

U.S. Geological Survey (USGS) research suggests that gold 
targets accounted for approximately 20% of reported Canadian 
exploration in 2001. On the basis of the number of active 
sites, the greatest amount of gold exploration activity took 
place in British Columbia, Ontario, and Quebec. Base metals 
accounted for about 31% (copper targets accounted for about 
40%, and nickel targets, about 36% of base metals) with copper 
exploration focused on British Columbia and Ontario, and 
nickel exploration focused on Ontario and Quebec. On the basis 
of data compiled by the USGS, diamond exploration activity 
increased in 2001 to about 20% of all Canadian exploration 
targets mainly in the Northwest Territories, Nunavut, Ontario, 
and Quebec. Exploration was encouraged by recent discoveries 
and renewed interest by De Beers Canada Mining Inc., which 
spent 50% of their 2001 exploration budget on Canadian 
diamond projects. Platinum-group metals (PGM), which are 
found primarily in Ontario, were also targeted in 2001 and 
accounted for about 17% of reported Canadian exploration 
projects. Tantalum was also a sizeable exploration target in 
2001. Approximately 92% of all reported exploration targets 
were considered to be early-stage sites, which is consistent with 
Government statistics; junior companies have been conducting 
much of the Canadian exploration activity. 

During 2001, progress was reported in defining diamond 
potential at the AK/Kennady Lake deposits (Northwest 
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Territories), nickel and PGM potential at Ferguson Lake 
(Nunavut) and River Valley (Ontario), and gold potential at 
Hope Bay (Nunavut). Development or expansion activities 
centered around diamond at Snap Lake (Northwest Territories), 
PGM at Lac des Iles, and gold at the Red Lake Mine in Ontario; 
and the Joe Mann, LaRonde, and the Sleeping Giant Mines in 
Quebec. At least 17 companies have staked ground for diamond 
in the Otish Mountains region of Quebec after promising 

core results were reported by Ashton Mining of Canada Inc. 
Negotiations for the development of the Voisey’s Bay nickel- 
copper deposit continued with the Provincial Government of 
Newfoundland and Labrador (Inco Limited, 20028). 

During 2001, several pieces of legislation were implemented 
or proposed in Canada to encourage investment in mineral 
exploration. The new government in British Columbia 
recommended a 20% flow-through share tax credit for mining- 
related investment and proposed the staged elimination of 
the general corporation capital tax, the provincial sales tax on 
machinery and equipment, and a reduction in the corporate 
income tax rate (Northern Miner, 2001a). The National 
Geoscience Mapping Program continues to focus on evaluating 
the gold potential of Nunavut. Saskatchewan is providing 
funding for several mining industry projects to stimulate mineral 
exploration in the province (Government of Saskatchewan, 

_ written commun., November 26, 2001). Yukon Territory has 

- extended its mineral exploration tax credit to April 1, 2003. In 

- Ontario, Operation Treasure Hunt, which is that Government’s 
ongoing 3-year $20 million geoscience mapping program, 

- continues to identify areas with high mineral potential, such that 
staking rushes have occurred in several areas of Ontario. 

Although Latin America maintained its top position as a 
destination for proposed Canadian exploration spending, it 
incurred a 13% drop in exploration spending in 2001 compared 
with that of 2000 on the basis of data reported by the MEG. 

_ According to the MEG, Latin America was targeted for about 
26% of the world gold exploration budget and nearly 39% of 
the budget for base metals in 2001 (Metals Economics Group, 
2001b). Argentina, Brazil, Chile, Mexico, and Peru were ranked 
in the MEG’s top 10 countries for 2001 exploration on the basis 
of planned exploration budgets. Similarly, an annual survey 

of executives from leading international mining companies 
conducted by the Fraser Institute ranked Brazil and Chile at the 
- top of its emerging country rating for exploration investment on 
the basis of their financial attractiveness for investment in 2000. 
Investment appeal is reportedly based on the geologic potential, 
property value, ease of doing business, and political stability of 
_ these countries (Fraser Institute, 2001 §). 

USGS research suggests that countries with the greatest 
exploration activity were, in descending order by number of 
reported sites, Mexico, Argentina, Peru, Argentina, Chile, and 
Brazil. Gold attracted about 49% of total exploration activity, 
but interest in base metals reached 34% and silver achieved 
about 9% of the total. Investment in 2001 was primarily used 
to define further newly discovered resources and to conduct 
_ feasibility studies of promising deposits. In spite of continued 
interest in exploration in Mexico, the country’s mining industry 
- appeared to be faltering. Mexico’s major mining companies 
reported lower financial returns in light of depressed metals 
prices and adverse currency exchange rates. The Mexican 
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Chamber of Mines reported that of the 400 small mining and 
exploration companies operating in Mexico a decade ago, only 
70 firms survived (Metals & Materials Latin America, 2001). A 
number of incentives have been proposed to boost the Mexican 
mining industry. 

The opening of the Antamina copper mine in Peru continues 
to stimulate exploration interest in the region. Antamina is just 
one of the region’s recent mineral discoveries. This property is 
expected to add 69 million metric tons (Mt) of copper, 5.7 Mt 
of zinc, 7.6 Mt (244 million troy ounces) of silver, and 160,000 
t of molybdenum to the world’s mineral reserve base (Baertl, 
2001; Mining Magazine, 2001b). It is expected to boost Peru’s 
mineral exports by 30% (Botts, 2001; Mining Engineering, 
2001). The Peruvian Ministry of Energy and Mines is 
projecting that between 1999 and 2008, almost $1 billion would 
be directed to the expansion of existing operations; $2.5 billion, 
to the construction of new projects; $3.6 billion, on feasibility 
studies; and approximately $1.6 billion, for early-stage 
exploration (Mining Magazine, 2001a; Ministerio de Energia y 
Minas, 2002a). 

The border region between Argentina and Chile has also 
been heavily explored in anticipation of ratification of a 2001 
agreement that allows companies to explore and exploit mineral 
deposits along this border. Discoveries of the Veladero gold- 
silver deposit by Argentina Gold Corp. (acquired by Homestake 
Mining Corp. in 2000) and the Pascua-Lama gold-silver deposit 
by Barrick Gold Corp. have intensified the search for precious 
metals in the region. With the completed merger between 
Homestake and Barrick in 2001, there is the potential for the 
joint development of a combined resource currently (2001) 
containing a reserve of about 777,600 t (25 million ounces) of 
gold and 22.5 Mt (724 million ounces) of silver. Delineation of 
both deposits is continuing. 

Improvement in available geologic data and mining law 
reform continued to encourage mineral exploration in Latin 
America in 2001. The Multinational Andean Project, which is a 
5-year international mapping effort, is nearing completion. The 
$7 million project was funded by the Canadian International 
Development Agency and the geoscience agencies of 
Argentina, Bolivia, Chile, and Peru. Airborne geophysical 
surveys of northwestern Argentina, the border area between 
Argentina and Chile, and areas of Bolivia, Chile, and Peru 
have been or are being completed and metallogenic maps of 
these regions are being prepared (Northern Miner, 2001c). 
Ecuador has overhauled its mining code by increasing mining 
and exploration titles to 30 years, abolishing royalties, and 
increasing the efficiency of mining administration (Northen 
Miner, 2001d). 

A series of revisions to the mining law of El Salvador were 
passed during 2001. Among the changes, mineral royalties 
were reduced, the length of exploration licenses was increased, 
and concession size restrictions were eliminated (Northern 
Miner, 2001b). Mexico plans to launch a venture capital 
fund to encourage mineral exploration. The Governments of 
Mexico and Japan have signed an exploration and development 
agreement for the Zacualpan-Mamantla region east of 
Mexico City (Mining Journal, 2001a). In 2001, the Peruvian 
Government promulgated a law that exempted the sales taxes on 
mining and oil exploration (Metals & Minerals Latin America, 


1.5 


2002). On April 9, 2001, Legislative Decree 912 reduced 
mining claim fees in Peru to $4 per hectare from $5 per hectare 
during 2001! and to $3 per hectare thereafter (Mining Journal, 
2001b). 

Among the most popular geologic exploration targets 
continued to be the Cordillera and the Guyana Shield. The 
Cordillera extends southward through Canada, the United 
States, Mexico, and Central America to the Andes of South 
America virtually to Tierra del Fuego. The Guyana Shield 
comprises northwestern Brazil, southeastern Venezuela, French 
Guiana, Guyana, and Suriname. Investments into the regional 
mining industry should continue enhancing exploration and 
mine development activities in gold, iron ore, and emeralds, 
in order of importance. This trend should continue because 
several corporations were forming consortiums and acquiring 
exploration properties, mining prospects, and permits, 
particularly for gold, iron ore, diamond, base metals, and oil and 
gas, in order of importance (tables 3, 4). 


Commodity Review 


In 2001, the most important mineral commodities produced in 
Latin America, Canada, and the United States with their shares 
of world total are listed in table 5. This Western Hemisphere 
summary includes a review of production, consumption, and 
potential developments for leading mineral commodities. In 
the Americas, the abundant and varied mineral endowment of 
Latin America and Canada complement the mineral resources 
of the United States. Interest and investment flows continued 
to many Latin American countries in spite of the recessionary 
cycle, slow economic recovery, and lower prices for major 
mineral exports as discussed in the following country chapters. 
The commodity outlook section data are based on trends of 
potential production owing to augmented ore reserves, planned 
expansion capacities, new processing facilities, and/or market 
conditions in the globalized economy. Projects of operating 
companies, consortia, and/or Governments are listed as 
indication of their current (2001) plans and are not a USGS 
prognosis of presumable outcomes. The USGS assigns no 
warranty, expressed or implied, as to the accuracy, reliability, 
or completeness of provided data and is under no obligation to 
correct or update any forward-looking statements, whether as a 
result of future events, new information, or otherwise. 


Metals 


Aluminum.—Production —In 2001, the Americas’ aluminum 
output (7.2 Mt) decreased by almost 12% compared with that 
of 2000 (8.2 Mt) and was 30% of world production. Latin 
America and Canada contributed with 4.6 Mt, which remained 
at about the same level as that of 2000 (table 6). The largest 
producers of the metal in the Americas were the United States, 
Canada, and Brazil, in order of importance (tables 5, 6). The 
United States remained the largest producer in the Americas and 
the third largest aluminum-producing country in the world with 
an output of about 2.6 Mt (Plunkert, 2002a). Latin America’s 
production of bauxite increased by 7.0% to 37.2 Mt, which was 
about 27% of world production (tables 5, 7). Brazil remained 
the largest producer in Latin America and the third largest 
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bauxite-producing country in the world with an output of nearly 
14 Mt (Plunkert, 2002b). The United States (4,340 t), Brazil 
(3,750 t), Jamaica (3,542 t), Venezuela (1,700 t), and Canada 
(1,036 t) were the main producers of alumina in the Americas in 
2001; combined production was about 14 Mt, which represented 
about 30% of global alumina output. 

Consumption.—The Americas’ share of the world’s primary 
aluminum consumption in 2001 was about 29%. In the 
Americas’, consumption reportedly decreased to 6.8 Mt of 
primary aluminum in 2001 from 7.8 Mt in 2000 and 7.5 Mt 
in 1998. The United States accounted for almost 75% of total 
primary aluminum consumption in the Americas followed 
by Brazil (11%) and Argentina (8%) (World Bureau of Metal 
Statistics, 2002, p. 9). 

Outlook.—The major development in this sector in the 
Western Hemisphere in 2001 was the $1.6 billion committed 
investment for expansions of the facilities at Albras, Alunorte, 
and Mineracdo Rio do Norte in Brazil in the short-term, which 
should help balance the loss of U.S. production cutbacks of 
1.6 million metric tons per year (Mt/yr) in smelter capacity in 
the Western United States. A continued volatility in aluminum 
prices was expected. 


Copper.—Production.—In 2001, the Americas’ mine 
production of copper increased to 8.0 Mt from 7.8 Mt in 2000. 
Chile was the largest copper producer in the world; output 
increased by about 3%. Peru’s output, which increased by about 
30% compared with that of 2000, was very significant because 
the Antamina Mine came onstream on May 28, 2001 (Baertl, 
2001). In 2001, Latin America and Canada produced about 6.6 
Mt of copper ore (tables 5, 8). Chile accounted for almost 59% 
of the Americas’ copper mine production; the United States, 
17%; Peru, 9%; and Canada, 8%. The Western Hemisphere’s 
copper mine production was about 59% of world production, 
and it was up by 63% compared with that of 1995 and by 86% 
compared with that of 1990 (table 5). 

In 2001, refined copper production increased by 6.5% in Latin 
America and Canada and by 5.3% in the Western Hemisphere. 
Significant metal output increases were registered in Brazil 
(about 6%), Mexico (3%), Chile (7%), and Peru (4%) (table 9). 

Consumption.—The Americas’ consumption of copper 
decreased to 3.8 Mt in 2001! from 4.3 Mt in 2000 and 4.0 Mt in 
1998. In 2001, the Western Hemisphere’s share of the world’s 
copper consumption was 26.5%. The United States, which was 
the dominant consumer in the region, accounted for 67.4% of 
the Americas’ copper consumption; Mexico, 11.6%; Brazil, 9°. 
and Canada, 7% (World Bureau of Metal Statistics, 2002, p. 41). 

Outlook.—Between 2002 and 2007, the mine production 
of copper from Latin America and Canada is expected to 
increase to 8.4 Mt from 6.6 Mt, or almost 30%, owing to 
startups of mines—La Alumbrera in Argentina by 2003, 
Sossego in Brazil by 2005, Voisey’s Bay in Canada by 2006, 
and future expansions and lixiviation of oxide copper ores in 
Chuquicamata, Escondida, and others in Chile; Cerro Verde, 
Cuajone, Tintaya, and Toquepala in Peru; and others in the 
region. In 2007, mine production of copper could be increased, 
for instance, in Chile, to about 6.1 Mt; Peru, to 910,000 t; and 
Canada, to 650,000 t. In 2002, the production of refined copper 
was likely to increase about 4% above that of 2000 and then 
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increase by 10% in 2003 and by 16% from 2003 to 2007. For 
the first 9 months of 2002, the Americas’ consumption of refined 
copper was about 10.6% lower than that of the same period in 
2001. The largest consumer of refined copper continued to be 
the United States (70%) followed by Mexico (10%), Canada 
(8%), and Brazil (7%) (World Bureau of Metal Statistics, 2002, 
p. 41). 


Gold.—Production.—In the Americas, gold mine production 
fell to 859 t in 2001 from 880 t in 2000 and increased from 
759 t in 1995. In the United States, gold production fell by 
5.1% compared with that of 2000. In 2001, output increased 
in Argentina, Canada, and Peru by 18%, 2.4%, and 2.3%, 
respectively, compared with that of 2000 (table 10). The 
Americas’ share of world gold mine production amounted to 
33%. The United States accounted for 39% of the Western 
Hemisphere’s gold production; Canada, 19%; Peru, 16%; and 
Brazil, 6% (table 5). 

Outlook.—Gold mine production was expected to decrease 
in 2002 owing to consolidations and takeovers worldwide 
and could slightly increase again by 2.5% between 2004 and 
2007. Canadian and Latin American combined output is likely 
to increase to 518 t in 2002, 536 t in 2003, 563 t in 2005, and 
589 t in 2007 (table 10). By 2007, gold production in Canada, 
Peru, and Argentina is expected to reach 175 t, 165 t, and 
55 t, respectively (table 10). Output is expected to rise with 
the development of gold deposits associated with the Sistem 
Veladero Breccia in Argentina and the Mundo Novo Greenstone 
Belt in Brazil and increased capacity at the Pierina and 
Yanacocha gold mines in Peru. 


Iron and Steel.—Production.—In 2001, the Americas’ share 
of global iron ore production amounted to 31%, and that of 
crude steel, 19%. Production of iron ore in Canada and Latin 
America decreased by 3.8%; production decreased in Canada 
by 22.6% and Brazil by about 1% compared with that of 2000 
(table 11; Perron, 2001; Mining Journal, 2002a). In 2001, the 
iron ores produced in Canada and Latin America had higher iron 
content (about 65%), which reflected higher tonnage (182 Mt) 
compared with that of 2000 (173 Mt) (table 12). In 2001, Latin 
America and Canada’s output of crude steel decreased by 4.5%, 
but that of the Americas, however, increased by 8.6%. The 
United States accounted for 57% of the Americas’ crude steel 
production; Brazil, 17%; Canada, 10%; and Mexico, 8% (tables 
5, 13). 

Consumption.—In 2001, the Western Hemisphere accounted 
for almost 21% of global steel consumption. The United States 
consumed 107 Mt of finished steel products in 2001, which 
was a decrease from 120 Mt in 2000 and an increase from 
102 Mt in 1995. From 1995 to 2001, Brazil’s consumption of 
steel products increased to 16.7 Mt from 12.0 Mt; Canada’s, 
to 15.2 Mt from 12.8 Mt; and Mexico’s, to 12.6 Mt from 5.9 
Mt. The demand for steel by other Central American and South 
_ American countries remained almost constant at 11.1 Mt in 
2001 and 11.2 Mt in 1995 (Instituto Brasileiro de Siderurgia, 
2001, p. 55; Internationa! Iron and Steel Institute, 2002§). 
Outlook.—The Americas’ apparent consumption of finished 
_ Steel is expected to decrease by about 1% in 2002 and to 
_ increase by 4.5% per year from 2003 to 2006. In 2006, the 
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Americas are likely to account for about 22% of world steel 
consumption (MEPS (International) Ltd., 20028). 


Lead.—Production.—In 2001, the Western Hemisphere’s 
lead mine production remained about the same level as that of 
2000 (1.06 Mt) and 1995 (1.05 Mt). In 2001, Latin America 
and Canada’s combined lead mine output increased by about 
4% compared with that of 2000 (table 14). The Americas’ 
production of primary refined lead decreased to 2.2 Mt in 2001 
from 2.3 Mt in 2000, and Latin America and Canada’s combined 
primary refined lead output increased by about 5% compared 
with that of 2000 (table 15). The United States accounted for 
63% of the Americas’ primary refined lead production, although 
its output fell by about 6% in 2001. Mexico accounted for 
15% of primary lead production. The United States accounted 
for nearly 68% of the Americas’ secondary (recycled) refined 
lead output. In 2001, the production of recycled refined lead 
decreased by 4% compared with that of 2000. In 2001, the 
Americas’ share of global lead mine production amounted to 
34% (table 5); primary refined lead, 33%; and secondary refined 
lead, 36% (World Bureau of Metal Statistics, 2002, p. 80-81, 
83). 

Consumption.—In 2001, the Americas’ lead consumption 
remained about at the same level as that of 2000 and 1998 (2.2 
Mt). Their share of the world’s lead consumption was nearly 
34%. The United States accounted for 77% of the Americas’ 
lead consumption; Mexico, 11%; and Brazil, 6% (World Bureau 
of Metal Statistics, 2002, p. 82). 

Outlook.—Latin America and Canada’s lead mine production 
was expected to increase by 2.4% in 2002, 3.6% in 2003, and 
4% from 2003 to 2007. By 2005, output in Peru, Canada, and 
Mexico was likely to reach 315,000 t, 175,000 t, and 143,000 t, 
respectively. The production of their primary refined lead was 
expected to increase in 2003 to 289,000 t in Peru, 162,000 t in 
Canada, and 150,000 t in Mexico, and their secondary refined 
lead production was expected to remain unchanged (tables 
14-16). The consumption of lead in the Americas is likely to 
remain unchanged; in the United States, however, consumption 
for the first 9 months of 2002 was about 0.7% less than that 
of the same period in 2001 (World Bureau of Metal Statistics, 
2002, p. 82). 


Nickel.— Production.—In 2001, the Americas’ share of global 
nickel mine production amounted to 31%, and that of refined 
metal, 23%. Production of nickel mine in Canada and Latin 
America increased slightly by almost 1%; production increased 
in Venezuela by more than 200%, in Canada by about 1%, and 
in Cuba by about 4%. In 2001, the Americas’ production of 
refined nickel increased by about 4%; production increased in 
Canada by 53%, in Cuba by 16%, in Colombia by 14%, and in 
Brazil by 9% (tables 5, 17; Rochon, 2002). 

Consumption.—The Americas accounted for 14% of the 
world’s refined nickel consumption. Demand for refined nickel 
in the Americas fell to 157,900 t in 2001 from 181,200 t in 2000. 
Within the region, the United States, which was the dominant 
consumer, accounted for nearly 77% of the Americas’ nickel 
demand. For the first 9 months of 2002, the Americas’ nickel 
consumption was down by about 6% compared with the same 
period in 2001 (World Bureau of Metal Statistics, 2002, p. 105). 
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Outlook.—Changes in refined nickel consumption and the 
output of nickel ore and refined nickel output in the Americas 
are expected to be modest (World Bureau of Metal Statistics, 
2002, p.103-105). 


Platinum-Group Metals.—Production.—In 2001, the 
Americas’ production of platinum and palladium increased 
by 20% and 18%, respectively. Canada and the United States 
were the dominant producers of PGM; Canada accounted for 
56% of the production of platinum, and the United States, 58% 
of the production of palladium. The Americas’ share of world 
platinum output amounted almost 7%, and that of palladium, 
13%. In 2001, Canada’s and Colombia’s combined output of 
platinum and palladium increased by almost 22% and 18%, 
respectively, compared with those outputs of 2000 (tables 18, 
19). 

Outlook.—In 2001, PGM production increased because 
of higher demand for use in autocatalysts. A sagging global 
economy in the second half of 2001 may lead to modest output 
increases in the foreseeable future (Natural Resources Canada, 
2002a). 


Silver.— Production —In 2001, the Western Hemisphere’s 
mine production of silver increased to 10,442 t from 9,940 t 
in 2000 and 8,785 t in 1995. Silver production in Argentina 
increased by 95%; Peru, 10%; Chile, 9%; Mexico, 5%; and 
Canada, 5% in 2001 (table 20). The United States’ output 
decreased by 12% after increasing by 27% in 2000 (1,980 t) 
from that of 1995 (1,560 t). Mexico, which was the largest 
producer of silver in the Americas, accounted for 26%, and 
Peru, the United States, Chile, and Canada accounted for 23%, 


17%, 13%, and 12%, respectively, of the output of the Americas. 


The Americas’ share of world silver mine production amounted 
to 56% (table 5). 

Outlook.—Latin America and Canada’s silver mine 
production was expected to fall by 0.2% in 2002 and to 
increase by 0.7% in 2003 and 6% from 2003 to 2007. Mexico’s 
production was expected to reach 2,800 t in 2003 and 3,000 t in 
2007. Output was also likely to rise in Peru, Chile, and Canada, 
in order of importance (table 20). 


Tin.— Production —The Western Hemisphere accounted 
for 29% of global tin mine production and 17% of refined tin 
production. Peru’s mine production of tin decreased by 2%, 
and its refined tin output increased by 2% in 2001. The major 
producers of ore, concentrates, and refined tin in the Americas, 
in order of importance, were Peru, Brazil, and Bolivia (tables 5, 
21, 22). 

Consumption.—In 2001, the Americas’ consumption of 
refined tin decreased to 64,800 t in 2001 from 67,100 t in 2000 
and 70,100 t in 1998. The Americas’ share of the world’s tin 
consumption was 23%. In 2001, the United States accounted 
for 77% of the region’s tin consumption, and Brazil, 9% (World 
Bureau of Metal Statistics, 2002, p. 122). 

Outlook.—The tin smelter and refinery facility, which has 
a capacity of 40,000 metric tons per year (t/yr) in Ica, Peru, is 
expected to treat about 38,800 t/yr of tin concentrate from the 
San Rafael tin mine to produce about 35,800 t/yr of refined tin 
starting in 2002 (Ministerio de Energia y Minas, 2002a). The 
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Americas’ share of world tin mine and refined tin production 
was likely to remain above 1% until at least 2007. Refined 
tin consumption is likely to increase in 2002 owing to higher 
demand for new uses in nontoxic products (solders, retardant 
chemicals, and others) in the United States (Carlin, 2002). 


Titanium.—Production.—In 2001, the titanium dioxide 
content of ilmenite in the Americas decreased by about 1.0%. 
The dominant producers of ilmenite, in order of importance, 
were Canada, the United States, and Brazil. Canada and the 
United States accounted for 27% of the production of ilmenite. 
In 2001, Brazil’s and Canada’s combined output of ilmenite 
decreased by 1% compared with that of 2000 (table 23). 

Outlook.—I|menite production decreased in value because 
of a sagging global economy in the second half of 2001, 
which caused a decrease in the use of carbides, chemicals, and 
pigments. A reversal of this downturn could lead to modest 
ouput increases in the foreseeable future. 


Tungsten.— Production.—In 2001, tungsten production in 
Latin America and Canada decreased by about 7.5%. Bolivia 
and Brazil were the main producers of tungsten. Canada was 
expected to be the dominant producer of tungsten in 2002. 
Bolivia and Canada will account for most of (99%) of the 
production of tungsten in the Americas (table 24). 

Outlook.—Between 2002 and 2007, Canada is likely to 
become a major producer of tungsten because its CanTung 
tungsten mine recommenced operations in 2002 in spite of the 
sagging global economy in the second half of 2001 (Shedd, 
2003). 


Zinc.—Production.—In 2001, the Americas’ mine production 
of zinc decreased by 1.5% compared with that of 2000. The 
decline was broad based except in Peru, Mexico, and Canada 
where outputs increased by 16%, 9%, and 8%, respectively 
(table 25). The Americas accounted for 42% of world zinc mine 
output and 18% of world refined zinc output. Peru and Canada 
each accounted for almost 30% of zinc mine production in the 
Americas; and the United States, more than 20% (table 5S). In 
2001, in the Americas’ production of refined zinc fell by 6.5% 
owing to declining outputs from Canada and the United States. 
In Latin America, Argentina, Mexico, and Peru, where the 
Antamina Mine came onstream, increased production (Baertl, 
2001; table 26). The expected refining capacity expansion in 
Peru was likely to increase the Americas’ production of refined 
zinc by 2005-2007. Teckcominco has developed a two-stage 
plan to expand the production capacity to 240,000 t/yr to be 
completed in the near future (Teck Cominco, 2003§). 

Consumption.—In 2001, the Western Hemisphere’s 
consumption of zinc slab decreased to 1.46 Mt from 1.84 Mt 
in 2000 and 1.98 Mt in 1998. The Americas’ share of the 
world’s zinc slab consumption was more than 21%. In 2001, 
the United States accounted for 60% of the Americas’ zinc slab 
consumption; Brazil, 11%; Canada, 10%; and Mexico, 8% 
(World Bureau of Metal Statistics, 2002, p. 130). 

Outlook.—Peru’s zinc mine production was expected to rise 
to 1.25 Mt in 2003 and to reach 1.55 Mt by 2007. Canada’s zinc 
mine production was expected to increase after a small decline 
in 2002 to 1.0 Mt in 2003 and maintain that level through 2007 
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because of potential zinc mine closures, such as Nanisivik and 
Polaris in Nunavut and the Ruttan Mine in Manitoba. This 
production decrease in 2002 would be due to low zinc prices 
in the open markets. Canada’s and Latin America’s zinc mine 
production was expected to increase by about 11% in 2003 and 
by almost 3% per year from 2004 to 2007. Most of the increase 
would be attributable to increasing production in Brazil, Mexico, 
and Peru. Refining capacity expansion in Peru was likely to 
increase the Americas’ production of refined zinc by 120,000 
tin 2003 owing to the startup of the Antamina Mine and to 

_ expansions in the Southern Peru and Tintaya copper mines. 
Peru’s zinc production would account for about 37% of the 
Americas’ refined zinc output in 2007 (table 26; Plachy, 2002). 


Industrial Minerals 
' Cement.—Production.—In 2001, the Americas’ production 
of cement increased slightly by 0.3%. The dominant producers 
_of cement in the region, in order of importance, were the United 
States, Brazil, and Mexico. The United States accounted for 
about 40% of the Americas’ production; Brazil, 18%; Mexico, 
13%; and Canada, 6%. The Americas’ share of world cement 
| output amounted to 13% (table 5). 


Diamond.—Production.—In 2001, the Americas’ production 
- of natural diamond amounted to about 4.9 million carats (table 
1 27). Canada accounted for 75% of the Americas’ diamond 
‘ output; Brazil, 20%; Guyana, 4%; and Venezuela, 1%. The 
> United States is not diamond producer. In 2001, the Western 
Hemisphere’s diamond production increased by 36% from 
that of 2000 and 400% from that of 1995 (table 27; Law-West, 
* 2002). The increase in production was based on Canada’s 
‘entrance in 1998 as a global producer; output increased to 3.7 
S million carats in 2001 from 300,000 carats in 1998 (table 27). 
' In 2001, the global value of rough diamond production 
> amounted to $7.9 billion. The Western Hemisphere accounted 
- for nearly 4% of the global diamond output; Canada, 7%; and 
‘ Brazil, 2%. In 2001, Canada produced about $650 million of 
- rough diamond compared with $454 million in 2000 (Law-West, 
' 2002). 
> Qutlook—The diamond industry is in a period of change 
* in the global economy, which will affect future production 
§ of rough diamond in the Americas. The proposed legislation 
' for rough and polished diamond imports into Canada and the 
* United States will impact the global diamond industry as well. 
* Canada’s diamond production was likely to increase because 
' Of several projects were in the planning stage; for example, the 
Diavik diamond project is to start in mid-2003, the Snap Lake 
project is expected to begin in 2006, and the Jericho diamond 
‘ project submitted a draft environmental impact statement in 
t early 2001 (Law-West, 2002; Ralfe, 2002). 


s Gemstones.— Production —The Americas’ production 
‘ of emerald increased to 8,500 t in 2001 from 8,454 t in 
2000. The Americas’ production of gemstones increased to 
- 9,148 t in 2001 from 8,902 t in 2000. Their share of world 
; production amounted to 15%. Brazil and Colombia were the 
, only producers of aquamarine and emerald, respectively, in the 
, Americas (Oliveira, 2002). 
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Outlook.—Political instability in Colombia could result in 
lower production of emerald in 2002. 


Phosphate Rock.— Production. —In 2001, the Americas’ 
production of phosphate rock (phosphorus pentoxide content) 
decreased. The United States’ output decreased by 21%, and 
Brazil’s remained at about the same level as that of 2000. These 
reductions were due to prevailing weak market conditions. The 
Americas’ share of world phosphate rock production amounted 
to 28%. The United States accounted for 80% of the Americas’ 
phosphate rock output, and Brazil, 15% (table 5). In 2001, 
Brazil and Mexico were, in order of importance, the major 
producers of phosphate rock in Latin America; their outputs had 
increased by 25% and 69%, respectively, compared with those 
of 1995 (table 28). 

Consumption.—According to the Food and Agricultural 
Organization of the United Nations (2001), world consumption 
of nitrogen fertilizers would increase by nearly 5% in 2002 
on the basis of significant indicators in the Americas, China, 
and India. Between 2002 and 2006, phosphate fertilizer 
consumption was expected to increase by 3.6% per year. The 
Americas’ consumption of fertilizers was expected to increase 
by 3% in 2002. The United States continues to be the world’s 
largest producer of phosphate rock and the dominant supplier of 
diammonium phosphate (Jasinski, 2002). 


Salt.—Production.—The United States accounted for 54% 
of the Americas’ salt output; Mexico, 10%; and Brazil, 7%. 
In 2001, the Americas’ production of salt decreased by 2.4%. 
Brazil’s and the United States’ outputs remained at about the 
same level as those of 2000, and Canada’s output increased by 
about 5.1% compared with that of 2000. The Americas’ share of 
world salt production amounted to about 37% (table 5). 


Energy Minerals 


Coal.—Production.—The Americas’ share of world all grades 
of coal (anthracite and bituminous) production amounted to 
24% (table 5). In 2001, the Americas’ coal production increased 
by 8%. Production increased by 113.6% in Brazil, 14.1% in 
Colombia, 4.4% in the United States, and 1.7% in Canada 
(tables 5, 29). The United States, which was the dominant 
coal producer in the Americas, accounted for 88% of the total 
coal output; Canada and Colombia accounted for 6% and 4%, 
respectively (British Petroleum plc, 20028). 

Consumption.—The Americas accounted for about 27% of 
the world’s coal consumption. The United States accounted 
for 91% of the Americas’ coal consumption; Canada, 5%; and 
Brazil, 2%. From 1991 to 2001, the Americas’ consumption of 
coal increased by about 17% (British Petroleum plc, 20028). 

Outlook —In the United States, the U.S. Energy Information 
Administration (2003§) is forecasting higher coal consumption 
because of increased electricity demand; thus, coal production 
is expected to continue its historical annual growth rate of 
about 1.3% into 2005 and beyond and at lower costs because of 
improved coal mine productivity. In Latin America, Colombia 
is expected to continue to be the largest producer and exporter of 
coal beyond 2006. Brazil is the second largest producer of coal 
and probably will continue to be a net importer. Venezuela’s 
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coal production will continue to be exported to the global 
markets. Canada’s coal production is expected to remain at the 
2001 level (70.5 Mt) through to 2005 and to increase to 80 Mt 
by 2010 (Stone, 2002). 


Natural Gas.— Production —The Americas accounted for 
33% of world natural gas production compared with 35% in 
2000 (table 5). In 2001, the United States accounted for 67% 
of the Americas’ natural gas output; Canada, 20%; Argentina 
and Mexico, 4% each; and Venezuela, 3% (tables 5, 30). In the 
Americas, production of natural gas increased by I.9% in 2001 
compared with that of 2000 (British Petroleum plc, 20028). 

Consumption.—In 2001, the Americas consumed about 34% 
of the world’s natural gas consumption. The United States 
accounted for more than 75% of the Americas’ natural gas 
consumption; Canada, 9%; Mexico, 4%; and others, 12%. The 
Americas’ consumption decreased to 819.5 billion cubic meters 
in 2001 from 852.4 billion cubic meters in 2000. This decline 
in gas consumption was not in parallel with changes in the 
supply. Consumption was affected by economic recession and 
the terrorist attack of September 11. Encouraged by high prices, 
production of natural gas increased by almost 2% in 2001 
(British Petroleum plc, 20028). 


Petroleum.—Production.—The Americas’ share of world 
crude petroleum production amounted to 27%. In 2001, the 
United States accounted for 32% of the Americas’ crude oil 
output; Mexico, 20%; Venezuela, 17%; Canada, 12%; and 
Brazil, 7% (table 5). Production of petroleum increased by 
1.2% in 2001 compared with that of 2000 (British Petroleum 
ple, 20028). 

Consumption.—In 2001, the Americas’ consumption 
of petroleum products amounted to 37% of the world’s 
consumption. The United States accounted for almost 70% 
of the Americas’ petroleum products consumption; Brazil and 
Canada, 7% each; Mexico, 6.5%; and others, 4%. Consumption 
decreased slightly to 10,249 Mbbl in 2001 from 10,295 Mbbl in 
2000 (British Petroleum plc, 20028). 

Outlook.—The Americas’ crude oil consumption grew 
slightly during 2000 and 2001. The principal reason for demand 
weakness in 2001 was the U.S. recession and negative economic 
effects of September 11. In 2002, the Americas’ production of 
petroleum was expected to increase slightly before increasing 
by 4.2% in 2003 and by 4.3% per year from 2003 to 2007. 

The U.S. output was likely to increase to 8.7 million barrels 
per day (Mbbl/d) in 2005 from 5.8 Mbbi/d in 2001. Canadian 
production was expected to increase to 3.1 Mbbl/d in 2005 
from 2.0 Mbbl/d in 2001 and 2.7 Mbbl/d in 2000. Production 
was also expected to increase substantially in Latin America 
to 8.1 Mbbl/d in 2005 from 6.3 Mbbl/d in 2001 (U.S. Energy 
Information Administration, 20038). 


Uranium.—Production —The Western Hemisphere’s share 
of world uranium production amounted to 35%. In 2001, 
Canada accounted for 90% of the Americas’ uranium output; 
the United States, almost 10%; and Brazil, less than 1% (table 
32). In the Americas, production of uranium increased by 1.2% 
in 2001 compared with that of 2000 (U.S. Energy Information 
Administration, 2003§). In 2001, Canadian uranium production 
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amounted to a record total of 11,000 t, which was an increase 
of 17% compared with that of 2000 because of increased 
production from the McArthur River and the McClean Lake 
Mines in Saskatchewan (table 3; Vance, 2002). 

Consumption.—In 2001, the Americas’ consumption of 
uranium as yellow cake amounted to 57% of the world’s 
consumption. The United States accounted for almost 90% of 
the Americas’ uranium consumption; Argentina’s and Brazil’s 
use were very inconsequential. The Western Hemisphere’s 
uranium deliveries (consumption) increased to 54,396 t in 2001 
from 49,481 t in 2000; the increase was dependent on imports 
from, in order of importance, Australia and Africa (U.S. Energy 
Information Administration, 2002, p. 23). 

Outlook.—The Western Hemisphere uranium consumption 
has experienced almost 10% growth during 2000-01. The 
principal reason of stronger demand in 2001 was due to the 
aftermath of September 11. In 2002, the Americas’ production 
of uranium was expected to increase slightly or remain about 
the same level between 2002 and 2007. Canadian production 
was expected to increase to 12,000 t in 2005 from 11,000 in 
2001 and 9,400 t in 2000. Production in Brazil was expected 
to remain flat between 2000 and 2007 (table 32; U.S. Energy 
Information Administration, 2002, p. 7). 


Trade Review and Outlook 


Brazil was the largest market and the economic center of 
Mercosur. In 2001, the member and associated countries of 
Mercosur had about 247 million people, 29% of the Americas’ 
population, and a combined purchasing power parity of $2 
trillion, which represented about 75% of South America’s total 
purchasing power parity (Cowley, 2001, p. 2; U.S. Central 
Intelligence Agency, 2002a§). Brazil accounted for about 71% 
of Mercosur’s population and almost 62% of its purchasing 
power parity. Most multinational companies considered this 
growing trade bloc to be extremely important because of its size 
and the amount of trade taking place in the region. NAFTA 
has had its impact on Latin America and the Caribbean Basin 
trade, which increased to about $109 billion, or about 58% 
higher than that of 1991 ($63 billion). When Mercosur is fully 
integrated, unrestricted movement of goods, labor, and services 
is expected to take place among the four principal members and 
the two associate members. Mercosur has had its impact on 
Latin intraregional trade, which increased to about $30 billion in 
2001 from $7 billion in 1983. Intra-Mercosur trade amounted 
to $20 billion, and mineral trade amounted to $6.5 billion 
(Departamento Nacional de Produ¢do Mineral, 2002a, p. 16-17). 

In 2001, Brazil sold 17% of its exports to the other Mercosur 
members and 26% to the other countries in Latin America. 

Total minerals trade between the major players of Mercosur, 
Brazil ($1.7 billion) and Argentina ($800 million), amounted 

to $2.5 billion. Brazilian mineral imports were valued at $13.0 
billion, or 36.8% higher than those of 2000 ($9.5 billion), and 
its total mineral exports were $11.5 billion, or about 20% higher 
than those of 2000 ($9.2 billion). The values of the principal 
exports were iron ore, $2.9 billion; steel products, $2.8 billion; 
and aluminum, $1.5 billion. In addition to petroleum and 
derivatives ($4.3 billion), other major mineral imports ($1.9 
billion) were, in order of importance, copper, phosphate rock, 
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potash, sulfur, and zinc (Departamento Nacional de Producdo 
Mineral, 2002b, p. 16; Ferraz, 2002, p. 6). 

During the past decade, Brazil-U.S. trade relations grew 
at an unprecedented rate. The U.S. imports were primarily 


~ manufactured and semimanufactured Brazilian goods of high 


aggregate value, such as steel and chemical products, as well 
as Other commodity exports. Brazilian exports to Europe and 


‘ Japan consisted mostly of raw materials that were, in order 
' of umportance, iron ore, manganese, marble, and granite, and 
. agricultural commodities. 


I 


In 2001, total trade between Brazil and the United States 


: was $4.1 billion. Exports increased by 27.5% to $3.1 billion, 


and imports decreased by 3.0% to $1.0 billion. Brazil’s 


' mineral trade balance with the United States increased to a 


surplus of $2.0 billion from a surplus of $1.2 billion in 1999 


' (Departamento Nacional de Produg4o Mineral, 2002c, p. 16). 


| 


The excellent infrastructural networks, which included, in 
order of importance, telecommunications, railroads, highways, 
and pipelines to Mexico through the United States from 


' Canada, were a significant factor in the marketing of mineral 


commodities. Mercosur’s shares of the total trade with the 


’ mayor economic blocks were 59% within the EU, 42% within 


NAFTA, and 25% within Mercosur (Departamento Nacional 
de Produg4o Mineral, 2002c, p. 16). For other Latin American 
nations, Chile in particular, joining NAFTA would provide 
greater freedom of mineral trade and, ultimately, greater 


_ efficiencies of production. Canada and Chile signed a bilateral 


trade pact on November 19, 1996. Since 1996, Canadian FDI 


' has increased noticeably in Chile. 


During the past 30 or more years, the Latin American 


' countries have entered trade agreements among themselves. 
_ Examples include Chile’s bilateral free trade agreement with 


Mexico, the Venezuelan-Colombian agreement with the Central 


American Common Market, Venezuela’s agreement with Chile 
to begin phasing out tariffs within a 6-year period, and a free 
trade pact among Colombia, Mexico, and Venezuela to phase 
out tariffs. The Chile-Colombia agreement eliminated tariffs 
entirely by the end of 2000. In 1993, Argentina and the United 
States signed a bilateral investment treaty, whereby investors 
received most-favored-nation treatment, a guarantee of free 
transfer of profits, and access to international arbitration. 

The Brazilian Government indicated that Mercosur made 
progress in trade talks with Mexico, the Pacto Andino, and 


South Affica. Foreign investors and the Brazilian private sector 


continued to favor strong ties with Mercosur, although trade 


liberalization was proceeding at a slow pace. The expansion of 
Mercosur has been a strategic objective of Brazil in the planned 


talks towards a Free Trade Area of the Americas (FTAA). 
Repeated efforts during the past 6 years between Mercosur and 
the Pacto Andino to create a larger South American Free Trade 
Area (SAFTA) have not produced any visible results. NAFTA 
and SAFTA at the regional levels and FTAA in the Americas 
as trade blocs would enhance world trade relations and bring 
benefits to all parties involved. The FTAA could become not 
only the largest single economic bloc within the global and 
internationalized economy, but would create an Americas’ 
market of 911 million consumers, which would almost double 
the current size of NAFTA, with an economy of about $15 
trillion. The Americas could become an immense open market 
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offering business opportunities with economic incentives, 
transparency, and inclusiveness within the global economy. 


Environment 


Deforestation continued to be an environmental concern in the 
Americas. Between 1990 and 2000, forest cover decreased at a 
rate of 0.1% per year in Central America and North America and 
0.4% per year in South America compared with the global rate of 
0.2% per year. Haiti had the most rapid deforestation, which was 
5.7% per year; Uruguay, 5.0%; Saint Lucia, 4.9%; El Salvador, 
4.6%; Netherlands Antilles, 3.0%; and Belize, 2.3% (Food and 
Agricultural Organization of the United Nations, 2001, p. 34). 

Most of the environmental laws and regulations for each 
country are addressed on its following chapter in the Canada and 
Latin America Minerals Yearbook for 2001. Here are included 
some typical environmental models in the Guyana Shield, the 
Cordillera, and the Amazon rain forest, which is one of the 
world’s most sensitive ecosystems. 

The Brazilian Ministério de Minas e Energia enforces the 
1989 decree, which prohibits the use of cyanide and mercury 
in the mining of gold unless approved by Brazilian local 
environmental agencies and offers technical assistance to 
garimpeiros (small-scale independent miners), in particular, 
on producing gold without affecting the environment. 
Environmental impacts are expected to be lessened in the future. 
The Amazon region alone was considered to have possibilities 
for major undiscovered mineral wealth in addition to the large 
reserves of, in order of importance, iron ore, manganese, 
bauxite, gold, and tin. A factor that may have a negative effect 
on mineral development in the longer term was the concern over 
biodiversity in the Amazon rain forest. Much will depend on 
the approaches to be used for economic and social development 
while protecting the environment in a sustainable way. 

In Canada, the Provincial and the Territorial Governments 
support and promote mineral exploration and deposit appraisals 
in their respective jurisdictions with initiatives, such as fiscal 
incentives, resolution of land access issues, and the provision of 
modern geoscientific data leading to management of ecological 
landscapes and of conservation of diversity (Natural Resources 
Canada, 2002b). 

The Peruvian Direccién General de Asuntos Ambientales 
(DGAA) has the responsibility to address environmental 
problems that result from energy and mining activities. The 
sustainable development model for the mining and energy 
sectors began in 1993 with regulations and procedures for 
gradual reduction of pollution, which include economic 
development policies and environmental protection. The mining 
industry must comply by adjusting its ongoing operations to 
permissible effluent levels and its new operations by using 
cleaner technologies. The DGAA evaluates and proposes the 
environmental regulations for the mining and energy sectors, 
which include the maximum emission levels that are compatible 
with the internationally accepted limits set by the United 
Nations and the World Bank. The mining and oil companies 
are increasing their efforts to protect the environment, and oil 
companies, in particular, are under pressure because the number 
of operations in the Amazon rain forest is increasing (Ministerio 
de Energia y Minas, 2002b). 
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The Surinamese Government expressed concern about the 
magnitude of illegal gold mining, especially the impact that 
it was having on the environment. It noted that the use of 
mercury by the garimpeiros was damaging the environment and 
that they needed to be encouraged to shift to legal methods of 
operations where safer methods of mining could be developed. 
The National Institute for Environment and Development in 
Suriname and the Health Ministry were studying ways to stop 
the consequences of mercury pollution. One project called 
Mercury-Free Gold Mining was being financed by the Small 
Grants Program and Conservation International and being 
carried out by the Godo-olo Foundation (De Ware Tijd, 2001 §). 
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TABLE 1 1/ 
THE AMERICAS: AREA AND POPULATION 


Area Population 
Country (square kilometers) _ (millions) 
North America: 

__ Canada 9,976,140 32.0 
__Mexico 1,972,550 103.4 
United States 2/ 9,629,091 280.6 
Total 21,600,000 416.0 

Central America and the Caribbean: __ 
__ Antigua and Barbuda 440 0.1 

Aruba 193 0.1 
__ Bahamas, The 13,940 0.3 

Barbados _ 43) 0.3 
__ Belize 22,966 0.3 
__Bermuda 53 0.1 

Costa Rica $1,100 3.8 
__Cuba 110,860 11.2 

Dominica 754 0.1 
__ Dominican Republic 48,730 8.7 
__EI Salvador 21,040 6.4 

Grenada 344 0.1 
__Guadeloupe 1,780 0.4 

Guatemala 108,890 13.3 
__ Haiti 27,750 7.1 
__ Honduras 112,090 6.6 
__ Jamaica 10,991 2.7 

Martinique 1,100 0.4 

Montserrat 102 0.0 
__ Netherlands Antilles 960 0.2 
__ Nicaragua _ 129,494 5.0 

Panama 10,019 4.2 
__ Saint Kitts and Nevis 78,200 2.9 
__ Saint Lucia : aie? 261 0.0 
__ Saint Vincent and the Grenadines 616 0.2 

Trinidad and Tobago 389 0.1 

Other 2/ 5,128 11.7 

Total 758,000 86.1 
‘South America: 

Argentina 2,766,890 37.8 
__ Bolivia 1,098,580 8.5 
_ Brazil 8,511,965 176.0 
_ Chile — cess 756,950 15.5 
__Colombia 1,138,910 41.0 

Ecuador __ 283,560 13.4 

French Guiana 91,000 0.2 
__ Guyana 214,970 0.7 
__ Paraguay 406,750 5.9 
__Peru 1,285,220 27.9 
__ Suriname 163,270 0.4 
__Uruguay 176,220 3.4 

Venezuela 912,050 24.3 

Total 17,800,000 355.0. 

Grand total 40,100,000 857.0 

World total 6,230.0 


‘1/ Data from U.S. Central Intelligence Agency (2002). Population and 
totals are rounded to three significant figures. 
2/ Includes the British Virgin Islands, Puerto Rico, Saint Helena, and 


the U.S. Virgin Islands. 
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TABLE 2 1/ 


THE AMERICAS: GROSS DOMESTIC PRODUCT 


Gross domestic Gross domestic 


product 


product 2/ Growth rate 


per capita (billions) (percent) 


North America: 
Canada 
Mexico 
__United States 
Total 
Central America and the Caribbean: _ 
Antigua and Barbuda 
_ Aruba 
Bahamas, The 
__ Barbados 
Belize 
__Bermuda 
__Costa Rica 
__Cuba 
__ Dominica 
__ Dominican Republic 
El Salvador 
__Grenada — 
_ Guadeloupe 
Guatemala 
__ Haiti 
Honduras 
_ Jamaica 
__ Martinique 
__Montserrat 
Netherlands Antilles 
__Nicaragua 
__ Panama 
St. Kitts and Nevis 
St. Lucia = 
St. Vincent and the Grenadines 


Trin idad and Tobago 
Total 
‘South America’ 


__ Argentina 
__ Bolivia 
_ Brazil 
Chile 
Colombia 
__Ecuador 
__ French Guiana 


Guyana 
__ Paraguay 
Peru 
Suriname 
__Uruguay 
Venezuela 


$29,184 $933.9 3.9 
8,652 894.6 2.1 
35,234 9,886.5 2.6 

XX 11,700.0 XX 
10,838 0.8 1.8 
NA NA NA 
13,615 4.1 1.9 
13,249 3.7 0.2 
4,981 1.3 4.9 
NA NA NA 
11,302 31.6 3.3 
NA NA NA 
5,257 0.4 3.4 
6,310 54.9 5.2 
3,284 21.0 42 
7,326 0.7 6.0 
NA NA NA 
4,088 54.4 4.2 
1,550 11.0 0.6 
2,414 15.9 5.0 
3,734 10.1 5.4 
NA NA NA 
NA NA NA 
14,804 3.2 1.8 
2,486 12.4 5.4 
8,134 23.6 2.7 
11,051 0.4 4.4 
6,219 1.0 2.8 
5,190 0.6 4.2 
1,022 12.0 70 
XX 263.0 XX 
10,140 383.3 (2.1) 
3,212 27.1 3.6 
7,053 1,241.4 3.9 
14,478 224.4 5.2 
7,368 302.1 3.8 
4,858 65.1 8.1 
NA NA NA 
4,241 3.0 3.8 
3,472 20.4 3.2 
4,658 129.9 2.6 
4,642 2.0 3.7 
9,465 32.1 (0.9) 
9,037 219.6 5.2 
XX 2,650.0 _XX. 
XX 14,600.0 XX 


NA Not available. XX Not applicable. 
1/ International Monetary Fund, World Economic Outlook Database, September 
2003. Data may differ from that in country chapters as a result of differing dates 


. Of estimation or differing sources. 


2/ Gross domestic product based on purchasing power parity and listed in billion 
dollars. Totals are rounded to three significant digits. 
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TABLE 3 
SELECTED SIGNIFICANT CANADIAN EXPLORATION SITES IN 2001 1/ 


Location Type 2/ Site Commodity Company Resource 3/ Exploration 
British Columbia E Afton Cu, Au, Pd, Ag DRC Resources Com. 460,000 t Cu, | Moz Au_ Extensive drilling. 
Do. P Kemess North Au, Cu Northgate Exploration Ltd. 5.7 Moz Au, | Mt Cu Do. 
Do. E Morrison/Hearne Hill Cu, Au Pacific Booker Minerals Inc. Data not released Do. 
Northwest Territories E AK/Kennady Lake _ Diamond Mountain Province Diamonds Inc. do. +$6 million budget. 
Do. E King do. Diamondex Resources Ltd. do. Extensive drilling. 
Do. D Snap Lake do. DeBeers Canada Mining Ltd. 86.4 million carats Extension of resources. 
diamond 
Nunavut E Ferguson Lake PGM, Cu, Ni Starfield Resources Inc. 2.5 Moz Pd, 366,000 Extensive drilling. 
oz Pt 
Do. E George Lake/Goose Au, Cu Kinross Gold Corp. 2.85 Moz Au Extension of resources. 
Lake 
Do. E Hope Bay do. Hope Bay Gold Corp. 4.2 Moz Au Extensive drilling. 
Ontario P Lac des Iles PGM, Au North American Palladium Ltd. 7.3 Moz Pd, 795,000 - Do. 
—— a oz Pt 
Do. E Montcalm Ni, Cu Falconbridge Ltd. 7 Mt, 1.36% Ni, 0.67% +$6 million budget. 
Cu 
Do. P Red Lake Au Goldcorp Inc. 5 Moz Au Extension of resources. 
Do. E River Valley PGM, Au, Cu, ‘Pacific North West Capital Corp. 422,000 oz Pd, Extensive drilling. 
Ni 142,000 oz Pt 
Quebec P Joe Mann Au, Cu Campbell Resources Inc. Data not released +$3 million budget. 
Do. P LaRonde Au, Ag, Cu, Zn__Agnico-Eagle Mines Ltd. 7.8 Moz Au Deep drilling program. 
Do. P Sleeping Giant Au Camboior Inc. 145,000 oz Au Extensive drilling. 
Saskatchewan E Fort a la Corne Diamond Kensington Resources Ltd. Data not released +$3 million budget. 


1/ Resource data reflect unverified public information reported by trade journals as reported in May 2002 Mining Engineering. The following abbreviations are 
used for commodities in the table: Ag--silver; Au--gold; Cu--copper; Ni--nickel; Pd--palladium,; PGM--platinum-group metals; Pt--platinum; and Zn--zinc. The 
following abbreviations are used for quantities in the table: Moz--million troy ounces; Mt--million metric tons; oz--troy ounces; and t--metric tons. 

2/ D--approved for development. E--active exploration. F--feasibility work ongoing/completed. P--exploration at producing site. 

3/ Resources reported where available based on data from various public sources. Data have not been verified by the U.S. Geological Survey. 


TABLE 4 
SELECTED SIGNIFICANT LATIN AMERICAN EXPLORATION SITES IN 2001 1/ 


Location Type 2/ Site Commodity Company Resource 3/ Exploration 

Argentina E Esquel Au, Ag Brancote Holdings plc. 2.82 Moz Au Extensive drilling. 
Do. F Manantial Espejo Ag, Au Silver Standard Resources Inc. 50.4 Moz Ag, 822,000 oz Au Do. 

Do. D Veladero Au, Ag Argentina Gold Cor. 8.87 Moz Au, 138 Moz Ag Development drilling. 

Brazil D Sossego Cu, Au Companhia Vale do Rio Doce 4.7 Mt Cu, 8 Moz Au Do. 

Chile | E El Morro do. Metallica Resources Inc. 2.5 Mt Cu, 7.38 Moz Au Extensive drilling. 
Do. P Escondida Norte do. BHP Billiton 6.5 Mt Cu Extension of resources. 
Do. E Esperanza do. Antofagasta ple. 1.8 Mt Cu, 2.8 Moz Au Extensive drilling. 
Do. F Mansa Mina Cu Codelco Data not released Do. 

Do. D Pascua-Lama Au, Ag Barrick Gold Corp. 17.5 Moz Au, 594 Moz Ag Do. 

Ecuador E Corriente Copper Belt Cu Corriente Resources Inc. Data not released Do. 

Peru F Cerro Lindo Zn, Ag, Cu Minera Milpo S.A. 1.6 Mt Zn, 36 Moz Ag Feasibility drilling. 
Do. E Magistral Cu, Mo Inca Pacific Resources Inc. 1.57 Mt Cu, 114,000 t Mo Extensive drilling. 
Do. F Minas Conga Au, Cu Compafiia de Minas Buenaventura _ 16 Moz Au, 1.9 Mt Cu Feasibility study. 

Do. F Tambo Grande Au, Ag, Cu, Manhattan Minerals Inc. 4 Moz Au, 133 Moz Ag, 1.7Mt Do. 
Zn Cu 
Do. F Tantahuay Cu, Au Compaifiia de Minas Buenaventura 2.9 Mt Cu, 3.3 Moz Au Feasibility drilling. 
Do. P Yanacocha area Au, Ag Newmont Gold Corp. 12 Moz Au Extensive drilling. 
Venezuela P Lo Increible/La Victoria Au El Callao Mining Corp. Data not released Do. 


l/ Resource data reflect unverified public information reported by trade journals as reported in May 2002 Mining Engineering. The following abbreviations are used 
for commodities in the table: Ag--silver,; Au--gold; Cu--copper; and Zn--zinc. The following abbreviations are used for quantities in the table: Moz--million troy 
ounces; Mt--million metric tons; 0z--troy ounces; and t--metric tons. 

2/ D--approved for development; E--active exploration; F--feasibility work ongoing/completed; P--exploration at producing site. 

3/ Resources reported where available based on data from various public sources. Data have not been verified by the U.S. Geological Survey. 
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TABLE 5 
PRODUCTION OF SELECTED MINERALS IN LATIN AMERICA AND CANADA IN 2001 1/ 


(Thousand metric tons unless otherwise specified) 


Metals 
Aluminum, Copper, Gold: Iron ore, Lead, Nickel, Silver Tin, Zinc, 
primary mine (metric gross mine mine (metric Steel, mine mine 
metal Bauxite _— output tons) weight Output _— output tons) crude Output _ output 
Argentina 255 - 192. 31 - 12 - 153 4,107 - 35 
Bolivia - - - 12 - 9 - 408 = 12 14] 
Brazil 1,131 13,850 32 $1 208,700 9 45 41 27,500 14 100 
Chile - - 4,739 43 8.834 ] - 1,347 1,247 - 33 
Colombia -- - 2 22 637 (2/ $3 7 637 -- - 
Costa Rica - -- - (2/) o o- - (2/) o - - 
Cuba -- - l | - - 73 -- 270 - - 
Dominican Republic - - - - -- - 31 - - - - 
Ecuador - -- (2/) 2 ~ (2/) - 2 61 - (2/ 
El Salvador - -- -- - “ - - -- 41 3/ - = 
Guatemala - “- a 5 15 a ao os 167 3/ ae “s 
Guyana = 1,985 - 14 - ~ -- -- - - - 
Honduras - -- - l - 4 -- 35 - - 48 
Jamaica - 12,370 -” (2/) o ~~ - - = -- -- 
Mexico 52 - 367 24 8,783 136 - 2,760 13,292 (2/) 429 
Nicaragua - - - 4 - -- = 2 - = - 
Panama - - = 2 -- - - 2 - - - 
Paraguay - - w= -- - -- - - 67 - -- 
Peru - - 722 138 3,892 290 - 2,674 751 3/ 38 1,057 
Suriname - 4,512 -- (2/) -- ~ - ~ - -- - 
Trinidad and Tobago - - - - - ~~ - -- 668 -- - 
Uruguay - - - 2 - - - -- 3] - - 
Venezuela $70 4,526 -- 9 16,902 - 14 -- 3,814 - - 
Other 4/ - -- -- - -- - - ~ - -- 
Total Latin America 2,008 37,243 6,055 364 248,063 461 216 7,431 52,653 64 1,843 
Percentage of world total 8 27 45 14 23 14 16 40 6 29 20 
Canada 2,583 - 630 16 29,341 149 193 1271 16,300 - 1,070 
Grand total 4,591 37,243 6,685 524 277,404 610 409 8,702 68,953 64 2,913 
Percentage of world total 19 27 50 20 26 19 31 47 8 29 32 
United States 2,637 NA 1,340 335 46,192 466 -- 1,740 90,084 - 842 
Total Western Hemisphere 5/ 7,228 37,243 8,025 859 323,596 1,076 409 10,442 159,037 64 3,755 
__Percentage of world total 30 27 59 33 31 34 31 56 19 29 42 
World, grand total 24,400 138,000 13,500 2,590 1,060,000 3,200 1,330 18,700 851,000 224 9,000 


See footnotes at end of table. 
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TABLE 5--Continued 
PRODUCTION OF SELECTED MINERALS IN LATIN AMERICA AND CANADA IN 2001 1/ 


(Thousand metric tons unless otherwise specified) 


Industrial minerals Fuels 
Natural gas, Petroleum 
Phosphate Salt, Sulfur, marketed (thousand 42-gallon 
Barite, Cement, Gypsum, _ rock, P20s 6/ all all Coal, (million barrels per day) 

. a crude hydraulic crude (metric tons) forms forms all grades cubic meters) Crude Products 
Argentina 5 7,000 500 - 1,000 . = 360 37,154 778 556 
Bolivia 6 1,100 — -- - (2/) ~ ~ 4,870 35 37 
Brazil 56 39,500 1,540 1,700,000 6,000 323 13,800 8,390 1,336 1,786 
Chile ] 3,500 517 2,877 5,989 ~ 1,160 578 1,900 5 206 
Colombia | 9,800 560 8,100 395 85 43,910 8,495 604 288 
Costa Rica - 1,100 - - 37 -- - -- - IS 
Cuba -- 1,324 130 -- 180 5 - 595 5} 164 
Dominican Republic -- 2,413 176 -- 62 -- -- - -- 31 
Ecuador - 2,850 ] - 90 21 - 115 404° 143 
E| Salvador = 25 6 -- 710 -- -- - -- 17 
Guatemala (2/) 1,600 100 - 15 - -- -- 24 20 
Guyana - - - - - - - - - 6 
Honduras - 1,100 59 - 19 -- - -- - -- 
Jamaica -- 521 320 -- 15 -- = - -- 10 
Mexico 146 29,966 6,237 236,000 8,501 1,450 12,177 28,984 3,560 1,267 
Nicaragua - 360 28 - 28 - - -- -- 15 
Panama - 760 - - 23 - - - -- 27 
Paraguay - 750 4 -- -- -- - - - 4 
Peru 11 3,950 31 -- 419 203 60 277 96 160 
Suriname -- 60 -- - -- - - -- 14 7 
Trinidad and Tobago -- 708 -- - - 15 -- 113 1§3 
Umguay - 700 1,050 - - 3 - - - 30 
Venezuela ~ 8,800 5 114,000 350 400 7,688 27,500 3,164 1,222 
Other 7/ - 770 - - 1,790 127 - 15 | 506 

Total Latin America 303 118,657 11,264 2,060,977 25,623 3,792 78,573 118,295 10,185 6,670 
_ Percentage of world total 5 7 1 5 1] 7 2 5 15 8 
Canada 70 12,986 8,596 300,000 13,154 8 876 70,361 171,966 2,249 1,679 

Grand total 373 131,643 19,860 2,360,977 38,777 12,668 148,934 290,261 12,434 8,349 
_ Percentage of world total 6 8 19 6 17 22 3 12 18 1] 
United States 400 90,446 16,300 9,233,000 44,845 9,252 1,017,253 584,183 5,801 18,509 
_ Total Western Hemisphere 5/ 773 222,089 36,160 11,593,977 83,622 21,940 1,166,187 877,444 18,235 26,858 
_ Percentage of world total 12 13 35 28 37 38 24 33 27 34 
World, grand total 6,700 1,700,000 104,000 41,400,000 8/ 225000 57,300 4,770,000 2,660,000 68,100 9/ 78,700 


NA Not available. -- Zero. 

|/ Estimated data, U.S. data, and world totals are rounded to no more than three significant digits; may not add to totals shown. 

2/ Less than 1/2 unit. 

3/ Data not reported in country chapter. Source: Instituto Latinoamericano del Fierro y del Acero. 

4/ French Guiana. 

5/ Excludes Greenland. 

6/ May appear in country chapter as gross weight instead of P2Os content; not reported in Canada chapter. 

7/ Includes Aruba, The Bahamas, Barbados, Belize, French Guiana, Guadeloupe, Haiti, Martinique, the Netherlands Antilles, and Saint Kitts and Nevis. 
8/ Other regional summaries report this figure in gross weight. World total production for 2001, in gross weight, was 126 million metric tons. 

9/ Other regional summaries report this figure in thousand 42-gallon barrels per year. World total production for 2001 in that unit was 24,900,000. 
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TABLE 6 
LATIN AMERICA AND CANADA: HISTORIC AND PROJECTED ALUMINUM PRODUCTION, 1990-2007 1/ 2/ 


(Thousand metric tons) 


Country 1990 1995 2000 2001 2002 e/ 2003 e/ 2005 e/ 2007 e/ 
Argentina 166 186 262 255 200 200 200 200 
Brazil 931 1,180 1,271 1,131 1,300 1,300 1,300 1,300 
Canada 1,567 2,172 2,373 2,583 2,700 2,800 3,000 3,000 
Mexico 68 10 65 65 65 65 65 65 
Suriname 32 28 -- - -- -- -- -- 
Venezuela 590 630 569 570 600 600 600 600 

Total 3,350 4,210 4,540 4,600 4,870 4,970 5,170 5,170 


e/ Estimated. -- Negligible or no production. 
1/ Estimated data and totals are rounded to no more than three significant digits; may not add to totals shown. 
2/ Data for 2000 and 2001 may differ from those in country chapter because of date of preparation. 


TABLE 7 
LATIN AMERICA AND CANADA: HISTORIC AND PROJECTED BAUXITE PRODUCTION, 1990-2007 1/ 2/ 


(Thousand metric tons) 


Country 1990 1995 2000 2001 2002 e/ 2003 e/ 2005 e/ 2007 e/ 
Brazil 9,680 10,214 13,224 13,850 13,200 13,500 13,800 14,000 
Guyana 1,424 2,020 2,471 1,985 1,500 1,500 1,500 1,500 
Jamaica 10,921 10,857 11,127 12,369 13,000 13,000 13,000 13,000 
‘Suriname 3,280 3,530 3,600 4,512 4,500 4,500 4,500 4,500 
Venezuela 7 5,022 4,361 4,400 5,000 5,000 5,000 5,000 
Other 85 = a = » = a = 

Total 26,200 31,600 34,800 37,100 37,200 37,500 37,800 38,000 


e/ Estimated. -- Negligible or no production. 
1/ Estimated data and totals are rounded to no more than three significant digits; may not add to totals shown. 
2/ Data for 2000 and 2001 may differ from those in country chapter because of date of preparation. 


TABLE 8 
LATIN AMERICA AND CANADA: HISTORIC AND PROJECTED COPPER MINE PRODUCTION, 1990-2007 1/ 2/ 


(Metal content in thousand metric tons) 


Country 1990 1995 2000 2001 2002 e/ 2003 e/ 2005 e/ 2007 e/ 
Argentina - 145 192 190 190 190 190 
Brazil 36 49 32 32 35 35 170 175 
Canada 794 726 634 634 600 600 600 650 
Chile 1,590 2,489 4,602 4,739 4,580 5,200 5,600 6,100 
Mexico 294 212 365 367 337 350 400 400 
Peru 318 444 554 722 840 875 910 910 
Other - - -- 3 5 5 5 5 
_ Total 3,030 3,920 6,330 6,690 6,590 7,260 7,880 8.430 


e/ Estimated. -- Negligible or no production. 
1/ Estimated data and totals are rounded to no more than three significant digits; may not add to totals shown. 
2/ Data for 2000 and 2001 may differ from those in country chapter because of date of preparation. 


1.20 U.S. GEOLOGICAL SURVEY MINERALS YEARBOOK—2001 


TABLE 9 
LATIN AMERICA AND CANADA: HISTORIC AND PROJECTED REFINED COPPER PRODUCTION, 1990-2007 1/ 2/ 


(Thousand metric tons) 


Country 1990 1995 2000 2001 2002 e/ 2003 e/ 2005 e/ 2007 e/ 
Argentina 11 16 16 16 16 16 16 16 
Brazil 199 219 233 248 213 250 275 300 
‘Canada 516 573 551 565 494 $00 600 650 
Chile 1,190 1,492 2,668 2,882 2,850 2,900 3,100 3,400 
Mexico 153 212 411 424 390 420 420 420 
Peru 318 444 452 472 503 540 $70 600 

Total 2,390 2,960 4,330 4,610 4,470 4,630 4,980 5,390 
e/ Estimated. 


1/ Estimated data and totals are rounded to no more than three significant digits; may not add to totals shown. 
2/ Data for 2000 and 2001 may differ from those in country chapter because of date of preparation. 


TABLE 10 
LATIN AMERICA AND CANADA: HISTORIC AND PROJECTED GOLD MINE PRODUCTION, 1990-2007 1/ 2/ 


(Metal content in kilograms) 


Country 1990 1995 2000 2001 2002 e/ 2003 e/ 2005 e/ 2007 e/ 
‘Argentina 1,200 837 25,954 30,630 33,000 35,000 45,000 55,000 
Bolivia 5,200 14,405 12,001 12,395 12,400 12,400 12,500 12,500 
Brazil 102,000 63,300 50,400 50,500 51,000 51,500 52,000 53,000 
Canada 169,000 152,000 156,200 160,000 160,000 165,000 170,000 175,000 
Chile 27,500 44,585 53,983 42,673 40,000 40,000 41,000 42,000 
Colombia 29,400 21,136 37,018 21,813 20,000 21,000 23,000 25,000 
Guyana 1,500 9,005 13,510 14,183 13,000 10,000 5,000 5,000 
Mexico 9,680 20,292 26,375 23,543 24,000 25,000 26,000 26,000 
Peru 10,400 56,000 132,000 135,000 140,000 150,000 160,000 165,000 
‘Venezuela 7,700 7,259 7,332 9,076 10,000 11,000 13,000 15,000 
Other 5,000 10,000 14,000 15,000 15,000 15,000 15,000 15,000 
Total 369,000 399,000 529,000 515,000 518,000 536,000 563,000 589,000 
e/ Estimated. 
1/ Estimated data and totals are rounded to no more that three significant digits; may not add to totals shown. 
2/ Data for 2000 and 2001 may differ from those in country chapter because of date of preparation. 
TABLE 11 
LATIN AMERICA AND CANADA: HISTORIC AND PROJECTED IRON ORE MINE PRODUCTION, 1990-2007 1/ 2/ 
(Thousand metric tons) 

Country 1990 1995 2000 2001 2002 e/ 2003 e/ 2005 e/ 2007 e/ 
‘Argentina 990 em é “ Ss a ~ “ 
Bolivia 125 -- - -- -- -- - -- 
‘Brazil 152,000 184,000 212,600 210,000 215,000 217,000 218,000 220,000 
Canada 34,900 38,600 35,900 27,800 30,100 32,000 36,000 36,000 
Chile 7,900 8,400 8,730 8,800 10,500 10,500 10,500 10,500 
Colombia 630 550 660 637 750 750 750 750 
Cuba a = =e = = (3/) (3/) (3/) 
Mexico : 15,000 9,380 11,330 11,500 12,000 12,000 12,000 12,000 
Peru 3,300 6,200 4,231 4,200 3,300 3,500 3,500 3,500 
‘Venezuela 20,100 19,000 17,400 17,500 18,000 18,000 18,000 18,000 
‘Undistributed = - -- - 7,000 7,000 7,000 7,000 
~ Total 235,000 266,000 291,000 280,000 297,000 301,000 306,000 308,000 


e/ Estimated. -- Negligible or no production. 


1/ Estimated data and totals are rounded to no more that three significant digits; may not add to totals shown. 


2/ Data for 2000 and 2001 may differ from those in country chapter because of date of preparation. 
3/ Less than 1/2 unit. Included in "Undistributed." 
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1.21 


TABLE 12 
LATIN AMERICA AND CANADA: HISTORIC AND PROJECTED IRON ORE MINE PRODUCTION, 1990-2007 1/ 2/ 


(Iron content in thousand metric tons) 


Country 1990 1995 2000 2001 2002 e/ 2003 e/ 2005 e/ 2007 e/ 
Argentina 680 ~ - - = o -- - 
Bolivia 80 - - - - -- -- - 
Brazil 100,000 112,800 127,600 126,000 129,000 130,000 131,000 132,000 
Canada 22,000 24,600 22,700 29,300 30,100 32,000 36,000 36,000 
Chile 5,040 5,200 5,455 5,900 7,000 7,000 7,000 7,000 
Colombia 283 300 363 363 410 410 410 410 
Cuba -- - - - - (3/4 (3/) (3/) 
Mexico 7,110 5,625 6,800 6,900 7,200 7,200 7,200 7,200 
Peru . 2,150 3,950 2,688 2,700 2,112 2,240 2,240 2,240 
Venezuela 13,100 12,600 11,100 11,100 11,300 11,300 11,300 11,300 
Undistributed -- -- -- -- 4,500 4,500 4,500 4,500 

Total 150,000 165,000 177,000 182,000 192,000 195,000 199,000 201,000 


e/ Estimated. -- Negligible or no production. 

1/ Estimated data and totals are rounded to no more that three significant digits; may not add to totals shown. 
2/ Data for 2000 and 2001 may differ from those in country chapter because of date of preparation. 

3/ Less than 1/2 unit. Included in “Undistributed." 


TABLE 13 
LATIN AMERICA AND CANADA: HISTORIC AND PROJECTED STEEL PRODUCTION, 1990-2007 1/ 2/ 


(Thousand metric tons) 


Country 1990 1995 2000 2001 2002 e/ 2003 e/ 2005 e/ 2007 e/ 
Argentina 3,636 3,617 4,474 4,107 800 800 900 900 
Brazil 20,567 25,076 27,865 26,718 27,500 27,500 27,500 27,500 
Canada 12,281 14,415 16,000 16,500 17,000 17,000 17,000 17,000 
Chile 800 1,013 1,300 1,247 1,300 1,300 1,300 1,300 
Colombia 703 792 660 637 650 650 650 650 
Cuba 270 207 336 282 300 300 300 300 
Jamaica 24 25 - o = - o - 
Mexico 8,705 12,128 15,659 13,292 14,000 14,000 14,000 14,000 
Paraguay 96 68 67 70 70 70 70 
Peru 284 515 510 750 800 800 800 800 
Trinidad and Tobago 738 741 668 700 700 700 700 
Venezuela 2,677 3,634 3,835 3,814 4,000 4,000 4,000 4,000 
Others 587 90 135 323 300 300 300 300 

Total 50,500 62,400 71,600 68,400 67,400 67,400 67,500 67,500 


e/ Estimated. -- Negligible or no production. 


1/ Estimated data and totals are rounded to no more than three significant digits, may not add to totals shown. 


2/ Data for 2000 and 2001 may differ from those in country chapter because of date of preparation. 


Country 1990 1995 2000 2001 2002 e/ 2003 e/ 2005 e/ 2007 e/ 
Argentina 23,400 10,521 14,115 12,334 13,000 13,000 13,500 13,500 
Bolivia 19,900 20,387 9,523 8,857 8,900 8,900 8,950 9,000 
Brazil 9,300 11,600 9,000 9,000 9,500 10,000 10,500 11,000 
Canada 241,300 211,000 149,000 157,000 162,000 170,000 175,000 180,000 
Chile 1,120 944 785 1,193 1,200 1,200 1,250 1,300 
Honduras 5,790 2,619 3,768 3,775 3,780 3,800 3,850 3,900 
Mexico 187,000 164,348 137,975 136,413 140,000 140,000 143,000 145,000 
Peru 188,000 238,000 271,000 290,000 295,000 310,000 315,000 320,000 
Other 331 300 300 300 300 300 -- -- 

Total 676,000 660,000 596,000 619,000 634,000 657,000 671,000 684,000 


e/ Estimated. -- Negligible or no production. 


1/ Estimated data and totals are rounded to no more than three significant digits; may not add to totals shown. 


(Metal content in metric tons) 


TABLE 14 
LATIN AMERICA AND CANADA: HISTORIC AND PROJECTED LEAD MINE PRODUCTION, 1990-2007 1/ 2/ 


2/ Data for 2000 and 2001 may differ from those in country chapter because of date of preparation. 
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TABLE 15 


LATIN AMERICA AND CANADA: HISTORIC AND PROJECTED PRIMARY REFINED LEAD PRODUCTION, 1990-2007 1/ 2/ 


(Metric tons) 

Country 1990 1995 2000 2001 2002 e/ 
Argentina 5,500 2,430 8,665 9,473 10,700 
Bolivia 117 195 251 106 150 
Brazil 30,200 14,000 -- -- -- 
Canada 87,200 178,000 143,300 149,500 154,000 
Mexico 167,000 165,868 143,223 143,523 145,000 
Peru 69,300 221,000 252,000 270,000 275,000 
Other oo -- -- -- -- 
__ Total 359,000 581,000 547,000 573,000 585,000 


e/ Estimated. -- Negligible Or no production. 


1/ Estimated data and totals are rounded to no more than three significant digits; may not add to totals shown. 


2/ Data for 2000 and 2001 may differ from those in country chapter because of date of preparation. 


____ Country 1990 
Argentina 14,600 
Brazil 45,300 
Canada 96,500 
Colombia 3,500 
Mexico 65,000 
Venezuela 14,000 
Other - 

Total 239,000 


1995 
26,298 
65,000 

103,400 
8,000 
10,000 
16,000 


228,000 


e/ Estimated. -- Negligible or no production. 


1/ Estimated data and totals are rounded to no more than three significant digits; may not add to totals shown. 


2000 


27,000 
50,000 
141,000 
12,000 
10,000 
30,000 


270,000 


TABLE 16 


(Metric tons) 


__2001 
25,000 
47,000 
77,400 
10,000 
10,000 
25,000 


197,000 


2002 e/ 
25,000 
77,000 
10,000 
10,000 
25,000 


147,000 


2/ Data for 2000 and 2001 may differ from those in country chapter because of date of preparation. 


____ Country 1990 
Brazil 23,500 
Canada 199,400 
Colombia 22,439 
Cuba 40,000 
Dominican Republic 28,700 
Venezuela _ 
Total 314,000 


e/ Estimated. -- Negligible or no production. 


TABLE 17 


2003 e/ 
11,000 
160 


162,000 
150,000 
289,000 


612,000 


2003 e/ 
25,000 
75,000 
10,000 
10,000 
25,000 


145,000 


2005 e/ 
11,500 
165 
167,000 
155,000 
294,000 


2005 e/ 
25,000 
75,000 
10,000 
10,000 
25,000 


145,000 


LATIN AMERICA AND CANADA : HISTORIC AND PROJECTED NICKEL MINE PRODUCTION, 1990-2007 1/ 2/ 


1995 
33,000 
181,000 
24,000 
41,000 
49,000 


328,000 


(Metal content in metric tons) 


2000 
45,000 
190,800 
59,000 
68,000 
40,000 
3,200 
406,000 


2001 
45,000 
193,400 
53,000 
71,000 
31,000 
9,700 
403,000 


2002 e/ 
45,000 
190,000 
55,400 
73,000 
30,000 
13,600 
407,000 


1/ Estimated data and totals are rounded to no more than three significant digits; may not add to totals shown. 
2/ Data for 2000 and 2001 may differ from those in country chapter because of date of preparation. 


TABLE 18 


2003 e/ 
25,000 
190,000 
55,000 
75,000 
35,000 
20,600 
401,000 


2005 e/ 
28,000 
190,000 
55,000 
75,000 
35,000 
20,600 
404,000 


LATIN AMERICA AND CANADA: HISTORIC AND PROJECTED PLATINUM MINE PRODUCTION, 1990-2007 1/ 2/ 


(Metal content in kilograms) 


Country 1990 1995 2000 
Brazil - -- o 
Canada 7,000 6,302 
Colombia 973 339 
__ Total 7,970 6,640 


e/ Estimated. -- Negligible or no production. 
1/ Estimated data and totals are rounded to no more than three significant digits; may not add to totals shown. 
2/ Data for 2000 and 2001 may differ from those in country chapter because of date of preparation. 


2001 

7,410 
674 

8,080 
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2002 e/ 
7,400 
700 
8,100 


2003 e/ 
7,400 
700 
8,100 


LATIN AMERICA AND CANADA: HISTORIC & PROJECTED SECONDARY REFINED LEAD PRODUCTION, 1990-2007 1/2/ 


2005 e/ 2007 e/ 
- 1,000 
7,400 7,400 
700 700 
8,100 9,100 


2007 e/ 
12,000 
170 


172,000 
160,000 
300,000 


628,000 


644,000 


2007 e/ 
25,000 
75,000 
10,000 
10,000 
25,000 


145,000 


2007 e/ 
30,000 
200,000 
55,000 
75,000 
35,000 
20,600 


516,000 


1.23 


TABLE 19 


LATIN AMERICA AND CANADA: HISTORIC AND PROJECTED PALLADIUM MINE PRODUCTION, 1990-2007 1/ 2/ 


(Metal content in kilograms) 


Country 1990 1995 2000 2001 2002 e/ 2003 e/ 
Brazil - - -- - -- - 
Canada 6,200 8,900 9,949 11,700 11,500 11,500 

Total 6,200 8,900 9,949 11,700 11,500 11,500 


e/ Estimated. -- Negligible or no production. 
1/ Estimated data and totals are rounded to no more than three significant digits; may not add to totals shown. 
2/ Data for 2000 and 2001 may differ from those in country chapter because of date of preparation. 


TABLE 20 


2005 e/ 


11,500 
11,500 


LATIN AMERICA AND CANADA: HISTORIC AND PROJECTED SILVER MINE PRODUCTION, 1990-2007 1/ 2/ 


Country 1990 
Argentina 82,700 
Bolivia 311,000 
Brazil 171,000 
Canada 1,500,000 
Chile 665,000 
Colombia 6,590 
Ecuador 60 
Honduras 31,100 
Mexico 2,420,000 
Nicaragua 1,100 
Panama 41 
Peru 1,762,000 
Other - 

Total 6,950,000 


1995 
47,787 
425,053 
49,800 
1,285,000 
1,041,000 
5,886 
34,665 
2,324,348 
2,400 

175 
1,929,000 


7,150,000 


(Metal content in kilograms) 


2000 
78,271 
433,592 
41,000 
1,212,000 
1,239,000 
7,970 
2,000 
31,958 
2,620,495 
1,589 
2,000 
2,438,000 


8,110,000 


2001 
152,802 
408,000 

41,000 
1,271,000 
1,349,000 

7,242 
2,000 

35,000 
2,759,985 

1,590 

2,000 
2,674,000 


8,700,000 


41,000 
1,270,000 
1,300,000 

7,200 
2,000 

35,000 

2,800,000 
1,590 
2,000 

2,700,000 


8,680,000 


1.24 


e/ Estimated. -- Negligible or no production. 
1/ Estimated data and totals are rounded to no more than three significant digits; may not add to totals shown. 
2/ Data for 2000 and 2001 may differ from those in country chapter because of date of preparation. 


TABLE 21 


2003 e/ 
120,000 
409,000 
40,000 
1,270,000 
1,300,000 
7,300 
2,000 
35,000 
2,800,000 
1,590 
2,000 
2,750,000 


8,740,000 


2005 e/ 
125,000 
409.500 
40,000 
1,270,000 
1,300,000 
7,400 
2,100 
35,100 
2,900,000 
1,600 
2,050 
2,800,000 


8,890,000 


LATIN AMERICA AND CANADA: HISTORIC AND PROJECTED TIN MINE PRODUCTION, 1990-2007 1/ 2/ 


(Metal content in metric tons) 


Country 1990 1995 2000 2001 2002 e/ 
Argentina (3/) - - - -- 
Bolivia 17,250 14,000 12,000 13,000 12,500 
Brazil 39,000 22,000 14,000 14,000 13,000 
Canada 3,000 -- - - - 
Mexico (3/) (3/) (3/) (3/) (3/) 
Peru 5,000 45,800 71,000 69,700 65,000 
Total 64,300 81,800 97,000 96,700 90,500 


e/ Estimated. -- Negligible or no production. 


2003 e/ 
13,000 
14,000 

(3/) 
65,000 
92,000 


1/ Estimated data and totals are rounded to no more than three significant digits; may not add to totals shown. 


2/ Data for 2000 and 2001 may differ from those in country chapter because of date of preparation. 
3/ Less than 1/2 unit. 


2005 e/ 
13,000 
14,000 

(3/) 
65,000 
92,000 


2007 e/ 
1,000 
11,500 
12,500 


2007 e/ 
130,000 
410,000 
40,000 
1,270,000 
1,350,000 
7,500 
2,150 
35,150 
3,000,000 
1,650 
2,100 
3,000,000 


9,250,000 
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TABLE 22 


LATIN AMERICA AND CANADA: HISTORIC AND PROJECTED TIN METAL PRODUCTION, 1990-2007 1/ 2/ 


(Metric tons) 

Country 1990 1995 2000 2001 2002 e/ 2003 e/ 2005 e/ 2007 e/ 
Argentina (2/) 100 -- - -- -- -- -- 
Bolivia 12,600 17,800 9,400 9,500 9,500 10,000 10,000 10,000 
Brazil 39,150 20,500 14,000 14,000 12,000 12,000 12,000 12,000 
Canada 3,000 -- -- -- -- - - -- 
Mexico (2/) 800 1,200 1,200 1,200 1,200 1,200 1,200 
Peru 5,000 22,700 37,400 38,200 35,800 35,800 35,800 35,800 

Total 59,800 61,900 62,000 62,900 58,500 59,000 59,000 59,000 
e/ Estimated. -- Negligible or no production. 
1/ Estimated data and totals are rounded to no more than three significant digits; may not add to totals shown. 
2/ Data for 2000 and 2001 may differ from those in country chapter because of date of preparation. 
TABLE 23 
LATIN AMERICA AND CANADA: HISTORIC AND PROJECTED ILMENITE MINE PRODUCTION, 1990-2005 1/ 2/ 
(Gross weight, metric tons) 

Country 1990 1995 2000 2001 2002 e/ 2003 e/ 2005 e/ 2007 e/ 
Brazil 147,400 97,500 123,000 123,000 112,000 115,000 120,000 120,000 
Canada 760,000 815,000 950,000 950,000 950,000 950,000 950,000 950,000 
Others -- - -- - -- -- -- - 

Total 907,000 913,000 1,070,000 1,070,000 1,060,000 1,060,000 1,070,000 1,070,000 


e/ Estimated. -- Negligible or no production. 


1/ Estimated data and totals are rounded to no more than three significant digits; may not add to totals shown. 
2/ Data for 2000 and 2001 may differ from those in country chapter because of date of preparation. 


LATIN AMERICA AND CANADA: HISTORIC AND PROJECTED TUNGSTEN METAL PRODUCTION, 1990-2007 1/ 2/ 


TABLE 24 


(Metric tons) 


Country 1990 1995 2000 2001 2002 e/ 2003 e/ 2005 e/ 2007 e/ 


Argentina 16 
Bolivia 1,014 
Brazil 422 
Canada -- 
Mexico 183 
Peru 1,536 

Total 3,160 


655 
200 


728 
1,580 


e/ Estimated. -- Negligible or no production. 
1/ Estimated data and totals are rounded to no more than three significant digits; may not add to totals shown. 
2/ Data for 2000 and 2001 may differ from those in country chapter because of date of preparation. 


382 
14 


360 
14 
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500 
15 
2,500 


3,020 


500 
20 
2,500 


3,020 


500 
20 
2,500 


3,020 


500 
20 
2,500 


3,020 


1.25 


Country 1990 1995 
Argentina 38,700 32,104 
Bolivia 104,000 146,131 
Brazil 158,000 188,500 
Canada 1,203,200 1,121,200 
Chile 25,100 35,403 
Honduras 29,600 27,100 
Mexico 307,000 363,658 
Peru 598,200 692,300 
Other 400 = 

Total 2,460,000 2,610,000 


TABLE 25 


LATIN AMERICA AND CANADA: HISTORIC AND PROJECTED ZINC MINE PRODUCTION, 1990-2007 1/ 2/ 


e/ Estimated. -- Negligible or no production. 


1/ Estimated data and totals are rounded to no more than three signficant digits; may not add to totals shown. 


(Metal content in metric tons) 


2000 
34,958 
149,134 
100,254 
936,000 
31,402 
43,064 
392,791 
910,000 


2,660,000 


2001 
39,703 
141,226 
100,300 
1,009,000 
32,762 
48,485 
427,273 
1,057,000 


2,920,000 


2002 e/ 
36,000 
142,000 
101,000 
880,000 
33,000 
45,000 
475,000 
1,222,000 


2,930,000 


2/ Data for 2000 and 2001 may differ from those in country chapter because of date of preparation. 


TABLE 26 


2003 e/ 
35,000 
142,000 
200,000 
1,000,000 
33,000 
45,000 
500,000 
1,250,000 


3,240,000 


2005 e/ 
40,000 
142,000 
250,000 
1,000,000 
33,100 
45,100 
520,000 
1,400,000 


3,430,000 


LATIN AMERICA AND CANADA: HISTORIC AND PROJECTED ZINC METAL PRODUCTION, 1990-2007 1/ 2/ 


Country 1990 
Argentina 31,517 
Bolivia 104,000 
Brazil 149,500 
Canada 592.000 
Mexico 199,000 
Peru 124,000 
Other -- 

Total 1,200,000 


1995 
35,767 
146,131 
199,000 
720,300 
222,748 
159,000 


1,480,000 


2000 

36,359 
149,134 
192,000 
780,000 
235,073 
200,000 


1,590,000 


(Metric tons) 


2001 
39,727 
141,226 
192,000 
655,000 
303,810 
201,500 


2002 e/ 

41,000 
141,500 
192,500 
623,000 
320,000 
173,000 


1,530,000 


1,490,000 


2003 e/ 

40,000 
142,000 
380,000 
700,000 
320,000 
220,000 


1,800,000 


2005 e/ 

40,000 
141,900 
475,000 
700,000 
330,000 
250,000 


1,940,000 


2007 ef 
40,000 
142,000 
300,000 
1,000,000 
33,100 
45,200 
$20,000 
1,550,000 


3,630,000 


2007 e/ 

40,000 
142,100 
570,000 
700,000 
330,000 
280,000 


2,060,000 


e/ Estimated. -- Negligible or no production. 
1/ Estimated data and totals are rounded to no more than three signficant digits; may not add to totals shown. 
2/ Data for 2000 and 2001 may differ from those in country chapter because of date of preparation. 


TABLE 27 
LATIN AMERICA AND CANADA: HISTORIC & PROJECTED DIAMOND MINE PRODUCTION, 1990-2007 1/ 2/ 


(Thousand carats) 

Country 1990 1995 2000 2001 2002 e/ 2003 e/ 2005 e/ 2007 e/ 
Brazil 1,500 700 1,000 1,000 500 500 500 500 
‘Canada ws és 2,440 3,690 3,700 4,000 4,200 4,500 
Guyana 8 34 82 179 180 180 180 180 
Venezuela 85 230 110 53 in 70 70 70 
Other ss - = = = - = é 

Total 1,590 960 3,630 4,920 4,950 5,450 5,450 5,450 


e/ Estimated. -- Negligible or no production. 
1/ Estimated data and totals are rounded to no more than three significant digits, may not add to totals shown. 
2/ Data for 2000 and 2001 may differ from those in country chapter because of date of preparation. 
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TABLE 28 
LATIN AMERICA AND CANADA: HISTORIC AND PROJECTED PHOSPHATE ROCK PRODUCTION, 1990-2007 1/ 2/ 


(Thousand metric tons of P2Os content) 


Country 1990 1995 2000 2001 2002 e/ 2003 e/ 2005 e/ 2007 ef 
Brazil 625 1,360 1,700 1,700 1,700 1,700 1,700 1,700 
Canada NA NA NA 300 360 430 430 430 
Chile 50 12 14 12 12 12 12 12 
Colombia 10 10 8 8 8 8 8 8 
El Salvador 10 13 14 14 14 14 14 14 
Mexico 620 622 1,050 1,050 1,050 1,050 1,050 1,050 
Peru 50 30 10 10 10 10 10 10 
Venezuela 170 170 390 390 390 390 390 390 
Total 1,540 2,220 3,190 3,480 3,540 3,600 3,600 3,600 


e/ Estimated. NA Not available. 
I/ Estimated data and totals are rounded to no more than three signficant digits; may not add to totals shown. 
2/ Data for 2000 and 2001 may differ from those in country chapter because of date of preparation. 


TABLE 29 
LATIN AMERICA AND CANADA: HISTORIC AND PROJECTED MARKETABLE COAL PRODUCTION, 1990-2007 1/ 2/ 


(Thousand metric tons) 


Country 1990 1995 2000 2001 2002 e/ 2003 e/ 2005 e/ 2007 e/ 
‘Argentina 280 210 360 190 300 300 300 300 
Brazil 4,700 4,700 6,050 6,050 6,050 6,100 6,100 6,100 
Canada 68,300 75,000 69,200 70,400 70,500 70,500 70,500 80,000 
Chile 2,695 1,500 510 570 600 600 600 600 
Colombia 20,400 26,020 38,140 43,500 50,000 50,000 50,000 50,000 
Mexico 10,020 11,200 14,300 11,600 12,000 12,000 12,000 12,000 
Peru 175 80 60 65 65 100 100 100 
Venezuela 2,190 4,700 7,850 7,600 8,000 8,000 8,000 8,000 
Other a = = as = = _ aie 
_ Total 109,000 123,000 136,000 140,000 148,000 148,000 148,000 157,000 
e/ Estimated. -- Negligible or no production. 

1/ Estimated data and totals are rounded to no more than three significant digits; may not add to totals shown. 
2/ Data for 2000 and 2001 may differ from those in country chapter because of date of preparation. 
TABLE 30 
LATIN AMERICA AND CANADA: HISTORIC AND PROJECTED DRY NATURAL GAS PRODUCTION, 1990-2007 1/ 2/ 
(Million cubic meters) 

Country 1990 1995 2000 2001 2002 e/ 2003 e/ 2005 e/ 2007 ef 
Argentina 21,800 27,000 44 900 50,000 103,000 101,000 111,000 122,000 
Bolivia 5,300 5,300 15,600 16,000 580 560 3,000 5,500 
Brazil 6.300 8,100 13,300 14,100 14,100 14,100 14,100 14,100 
Canada 138,400 192,500 195,500 202,400 202,500 205,000 205,000 205,000 
Chile 4,200 4,300 2,700 1,250 1,300 1,500 1,200 1,200 
Colombia 5,600 7,700 13,200 21,000 21,000 31,000 29,000 29,000 
Cuba _ es 100 1,500 1,500 1,500 1,500 1,500 1,500 
Ecuador __ 200 200 1,100 1,000 1,000 1,000 1,000 1,000 
Guatemala a -- 1,000 1,000 1,000 1,000 1,000 1,000 
Mexico 37,700 38,900 48,400 50,000 50,000 50,000 50,000 50,000 
Peru 1,100 1,200 1,000 1,000 1,000 1,000 3,000 3,000 
Trinidad and Tobago 7,000 8,000 14,200 14,500 15,000 15,000 15,000 15,000 
Venezuela 40,500 45,000 60,000 60,000 60,000 60,000 60,000 60,000 
Other — ____—«dt00 100 400 500 _ 500 _ _ 500 _ 500 500 
_ Total 268,200 338,400 412,800 434,300 486,700 483,200 495,300 _ 508,800 


e/ Estimated. -- Negligible or no production. 


1/ Estimated data and totals are rounded to no more than three significant digits; may not add to totals shown. 


2/ Data for 2000 and 2001 may differ from those in country chapter because of date of preparation. 
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TABLE 31 


LATIN AMERICA AND CANADA: HISTORIC & PROJECTED PETROLEUM AND CONDENSATE PRODUCTION, 1990-2007 1/ 2/ 


(Thousand 42-gallon bartels) 


Country 1990 1995 _ 2000 2001 2002 e/ 2003 e/ 2005 e/ 2007 e/ 
Argentina 176,000 278,130 280,944 284,055 305,000 305,000 305,000 305,000 
Bolivia 7,600 12,410 10,150 12,775 16,100 16,100 16,100 16,100 
Brazil 231,000 329,595 462,820 486,180 575,000 575,000 575,000 575,000 
‘Canada 381,400 893,520 1,000,830 1,024,920 1,025,000 1,025,000 1,025,000 1,025,000 
Chile 7,200 8,760 5,475 5,475 5,500 5,500 5,500 $,500 
‘Colombia 159,500 217,175 257,325 224,840 250,000 250,000 250,000 250,000 
Cuba 5,700 10,220 15,330 18,250 20,000 20,000 20,000 20,000 
Ecuador 106,000 146,730 145,635 154,020 160,000 160,000 160,000 160,000 
Guatemala 1,400 3,650 7,665 7,665 8.000 8,000 8,000 8.000 
Mexico 932,000 1,117,630 1,259,250 1,320,570 1,320,570 1,350,000 1,350,000 1,350,000 
Peru 47,100 48,545 37,595 35,405 40,000 40,000 40,000 40,000 
Suriname m 2,555 3,650 3,650 4,000 4,000 4,000 4.000 
Trinidad and Tobago 56,000 51,830 49,640 46,720 50,000 50,000 50,000 50,000 
Venezuela 770,200 1,064,340 1,221,655 1,130,405 1,050,000 1,100,000 1,100,000 1,100,000 
Other 500 3,285 3,285 4,025 ee — _- 

Total 2,881,000 4,190,000 4,760,000 4,830,000 4,910,000 . 4,910,000 4,910,000 


eee ee 4,760,000 
e/ Estimated. -- Negligible or no production. 

I/ Estimated data and totals are rounded to no more than three significant digits; may not add to totals shown. 
2/ Data for 2000 and 2001 may differ from those in country chapter because of date of preparation. 


TABLE 32 
LATIN AMERICA AND CANADA: HISTORIC AND PROJECTED URANIUM PRODUCTION, 1990-2007 1/ 2/ 


(Metal content in metric tons) 


~__ Country 1990 1995 2000 2001 2002 e/ 2003 e/ 2005 e/ 2007 e/_ 
Brazil - - 20 20 20 20 20 20 
Cc anada_ 11,000 11,750 9,400 11,000 11,000 11,000 12,000 12,000 
en a a a eee ae eee ed es ee ee ee 
_ Total 11,000 11,750 9,420 11,000 11,000 11,000 12,000 12,000 


e/ Estimated. -- Negligible or no production. 
1/ Estimated data and totals are rounded to no more than three significant digits; may not add to totals shown. 
2/ Data for 2000 and 2001 may differ from those in country chapter because of date of preparation. 
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THE MINERAL INDUSTRY OF 


ARGENTINA 


By Ivette E. Torres 


The Republic of Argentina, which is located in southern South 
America, has an area of about 2.77 million square kilometers 
(km?) with a population of about 37 million. The gross domestic 
product (GDP) in 2001 was $268.4 billion’ ($389.7 billion in 
terms of 2001 purchasing power parity) (International Monetary 
Fund, 2002§’). In real terms, the GDP decreased by 4.5% from 
that of 2000 after a decrease of 0.8% in 2000 from that of 1999. 
Mining (including petroleum) and quarrying, which in real terms 
accounted for 1.9% of the GDP, increased by 4.4%. The growth 
in mining and quarrying was due to the contribution of the 
petroleum sector. The contribution of nonfuel minerals was less 
than 0.5% of the GDP, which was a decrease from that of 2000. 
Construction decreased by 12.1%, and manufacturing decreased 
by 7.5% (Ministerio de Economia, 2002b§). Consumption and 
investment decreased by 5.2% and 15.9%, respectively. In 
2001, the general price level, as measured by the consumer price 
index, decreased by 1.1% (Ministerio de Economia, 2002a§). 

Investment in the nonfuel mineral mining sector decreased to 
$267 million from $371 million in 2000. This was significantly 
lower than in 1996 and 1997 when investment totaled $818 
million and $788 million, respectively, but was almost more than 
four times the investment level of 1994 (Mayoral, 2002, p. 12). 

In December, the President of Argentina was forced to resign 
after 2 days of public protests over the Government’s economic 
policies (Financial Times, 2001c). The protests came after 42 
months of economic recession. An interim President was 
installed for a period of 60 days, with national elections 
scheduled for March 2002 (Financial Times, 2001b). On 
December 23, in response to the public unrest, the Government 
suspended payment of its $155 billion foreign debt. The 
Government planned to use the savings to fund emergency social 
spending (Financial Times, 2001d). Instability continued 
through yearend. After the Government introduced a third 
currency as part of an economic recovery plan, fears of inflation 
and continued bank controls imposed by the Government 
resulted in new protests and the resignation of the entire 
President’s Cabinet (Financial Times, 2001a). 


Government Policies and Programs 


Argentina’s legal framework for mining covered an abstract of 
the Mining Code, the Legal Framework for Investment in 
Argentina, Mining Investment Law No. 24.196, Regulating Law 
of Mining Investment (Decree No. 2.686/93), Mining 
Reorganization Law No. 24.224, Federal Mining Agreement 
Law No. 24.228, VAT Funding Law No. 24.402, Regulation of 


'Where necessary, values have been converted from Argentine pesos to U.S. 
dollars at the rate of 0.99945 peso=US$1.00. 

-References that include a section twist (§) are found in the Internet References 
Cited section. 
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Law No. 24.402 (Decree No. 779/95), Mining Updating Law 
No. 24.498, Environmental Protection for the Mining Industry 
Law No. 24.585, and Royalty Law No. 25.161. 

Some of the important features of Mining Investment Law No. 
24.196 include fiscal stability for 30 years, exemption on tariffs 
on capital goods, double deduction on exploration expenses, and 
accelerated amortization. The law limits royalties to 3% at the 
mouth of the mine. The Federal Mining Agreement Law (No. 
24.228) began the effort to harmonize the Provincial mining 
procedures, established public bidding for large-scale mining, 
and formalized the commitment to modernize the mining 
cadastre. Law No. 24.498 eliminated the mining register and 
reinstated the concession system to the nuclear minerals. 

The Mining Code, which was approved by the Argentine 
Congress on May 21, 1997, regulates the rights, obligations, and 
procedures for the acquisition, exploration, exploitation, and use 
of mineral substances. 

In January, the Government approved Decree No. 111 to 
replace article 5 of Decree No. 2.686/93 and the regulation of 
law No. 24.196. The new decree intended to modernize 
regulation to adapt to new technical requirements and to address 
the issues that may result from Argentina’s integration with 
neighboring countries on mining, which began with the 
ratification of the treaty between Argentina and Chile on mining 
integration and complementation as approved by law No. 25.243 
of 2000. 


Environmental Issues 


The Environmental Protection Mining Code, law No. 24.585, 
which was enacted on November 21, 1995, provides investors 
with the appropriate legal framework and requires that each 
Provincial government create an enforcement authority within its 
jurisdiction. The law introduces the concept of sustainable 
development and sponsors a preventive environmental 
mechanism in the mining sector. 

The environmental framework that relates to mining activities 
was completed with the establishment of Provincial 
Environmental Management Units, which are responsible for 
assisting the Provincial enforcement authority in all aspects that 
relate to the code, specifically in assessing the environmental 
impact reports presented and in monitoring mining projects. 


Production 


Preliminary data indicate that mineral production totaled 
$1.03 billion. Metal production (including lithium) was 57.5% 
of the total. Copper and gold concentrates were the largest 
contributors to the value of metal production with 76.3% of the 
total. The value of metal production has increased more than 
sevenfold since 1997 (Mayoral, 2002, p. 2). 
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According to U.S. Geological Survey (USGS) data, Argentina 
was Latin America’s third largest producer of aluminum. The 
Instituto Latinoamericano del Fierro y el Acero (Latin American 
Institute of Iron and Steel) ranked Argentina as the third largest 
crude steel and the fourth largest producer of primary iron (pig 
iron and direct-reduced iron) in Latin America with 7.9% and 
6.6%, respectively, of the regional production (Instituto 
Latinoamericano del Fierro y el Acero, 20028). 

USGS data indicate that Argentina was one of seven Latin 
American producers of mine lead and zinc in 2001. Although 
Argentina produced less than 3% of lead in the region, only 
Mexico and Peru mined more lead in the area. Argentina also 
produced about 2% of the region’s zinc mine output. It became 
the fourth largest producer of ammonia in the Latin American 
and Caribbean region with the completion of a new ammonia 
plant; the country’s production more than doubled during the 
year and represented 10% of the region’s output. Argentina was 
also the fifth largest producer of silver in Latin America and a 
significant producer of gold (table 1). 

Argentina was the fourth largest producer of crude petroleum in 
Latin America and a significant regional supplier of natural gas. 


Trade 


In 2001, the total value of mineral imports (including portland 
cement) to Argentina decreased by 13.5% to $483.4 million. 
About 60.5% of the mineral imports were from countries 
ascribed to the Mercado Comin del Cono Sur (Southern Cone 
Common Market) (MERCOSUR) (Brazil, Paraguay, and 
Uruguay). The highest value of mineral imports was for 
calcined alumina with a total $92.1 million followed by 
agglomerated ($76.0 million) and nonagglomerated ($69.6 
million) iron ore. The value of mineral exports increased by 
6.1% to $754.2 million. Almost 90% of the mineral export 
value was from metals. In terms of value, copper concentrate 
and associated minerals ranked as the leading export with $399 
million, or 53% of total mineral exports. The second largest 
mineral export was gold and silver alloys at $99.3 million 
followed by nonalloyed aluminum at $99 million. Exports of 
lithium chloride and lithium carbonate totaled $26.9 million; of 
this total, 90% of the value was for lithium chloride (Lic. César 
Massaccesi, Direccién Nacional de Mineria, written commun., 
May 30, 2002). 


Structure of the Mineral Industry 


Argentina’s highest Government office with responsibility for 
the mining sector is the Secretarfa de Industria, Comercio y 
Mineria, which was transferred to the Ministerio de la 
Produccion in early 2002. This Ministry was created to replace 
the Ministerio de Infraestructura y Vivienda, where the 
Secretaria resided for about a year. The Secretaria is 
responsible for developing the country’s mineral policy, 
promoting the growth of the mineral sector, and creating the 
conditions to encourage investment in the area. It also has the 
authority to carry out regulations and legislation relevant to the 
mineral sector and is the authority with responsibility to 
negociate national and international agreements on behalf of the 
Government. As the Government entity to which the Servicio 
Geologico Minero Argentino (SEGEMAR) reports, the 
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Secretaria also is responsible for promoting geological and 
mining studies with the purpose of planning the use of the 
mineral resources of the country (Ministerio de la Produccion, 
undated§). SEGEMAR, which was formed under Decree No. 
660/1996, is charged with managing a variety of geologic 
programs and services based on scientific studies. Its objectives 
include the coordination and actualization of Argentina’s 
geologic information, contribution to the discovery of resources, 
and the offering of technical assistance to the small and medium 
mining sectors (Panorama Minero, 2001b). 

The Direccion Nacional de Mineria reports to the Secretaria 
de Industria, Comercio y Mineria through the Subsecretaria de 
Mineria. This agency is responsible for administrating law 
24.196 and its modifications. The Direccion is also charged 
with coordinating and developing Argentina’s short- and long- 
term strategic mining plans and acting as an advisor to the 
Subsecretaria on technical and legal matters that affect the 
mining sector. It also is responsible for promoting actions to 
maintain a dynamic small and medium mining sectors. The 
Direccién processes and disseminates all mining statistics. 

In addition to the Federal Government, the Provincial 
governments have offices in charge of mining issues. They are 
the entities responsible for awarding the mineral concessions in 
accordance to the Mining Code. They also ensure that the mines 
are adhering to the environmental protection law and apply 
Provincial regulations. 

The mineral industry in the private sector comprises several 
mining and manufacturing companies, such as Aluminio 
Argentino S.A.I.C. (ALUAR), Borax Argentina, S.A., Cementos 
Loma Negra C.I.A. S.A., Cia. Minera Aguilar, Cia. Minera Tea 
S.A.M.I.C.A.F., Sulfacid S.A.C.1I.F., Minera Alumbrera Limited, 
Cerro Vanguardia S.A., and FMC Minera del Altiplano S.A. 
(table 2). 

The nature of Argentina’s mining sector changed drastically 
after the new copper and gold producer Minera Alumbrera came 
onstream. The value of metal production has increased 
significantly in recent years; and despite Argentina’s economic 
crisis, activity in the study of large-scale metal projects 
continued in 2001. The Government continued its efforts to 
increase interest in the sector by offering fiscal incentives and 
promoting foreign investment, providing assistance to the small 
and medium mining producers that were at the center of 
Argentina’s mineral production, and planning to invest in the 
country’s infrastructure. 

At the beginning of the year, 10.9 million people were 
employed nationwide, 36,000 of whom worked in metallurgical 
plants; 21,000, in the oil and gas industry; 16,000, in the mining 
sector; and 7,000, in the cement industry. 


Commodity Review 
Metals 


Aluminum.—ALUAR was Argentina’s sole producer of 
primary aluminum. The smelter was located in Puerto Madryn 
in Chubut Province. Aluminum capacity was increased to 
260,000 metric tons per year (t/yr) in 1999 from 187,000 t/yr. 

In 2001, production decreased to an estimated 255,000 metric 
tons (t) after an increase of almost 27% in 2000. The decision to 
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expand the smelter capacity to 400,000 t was delayed. The 
company announced that no decision would be made until 
electricity supply issues were resolved. The local and national 
governments had proposed a link to support the additional 
smelter capacity, but at yearend, it was uncertain if the link was 
possible. 

The majority of Argentina’s aluminum production was geared 
to the export market. In 2000, almost 80% of the production 
was exported, mainly to Europe (30%), Japan (30%), the United 
States (30%), and Latin America (10%). The percentage of 
aluminum production exported in 2001 was expected to increase 
(Metal Bulletin, 2001). 


Copper and Gold.—Copper production in Argentina 
increased by more than 30% in 2001 to 191,566 t. The sole 
copper producer was Minera Alumbrera Ltd. [owned by M.I.M. 
Holding Limited (50%) of Australia, Rio Tinto plc (25%), and 
BHP Billiton ple (25%)]. The Bajo de la Alumbrera open pit 
mine is located in Catamarca Province and has been in 
production since 1998. The significant production increase 
during the year was due in large part to increased ore grade and 
higher recovery rates (Panorama Minero, 2002). Bajo de la 
Alumbrera products included copper and gold concentrates, 
which were shipped for export from Puerto San Martin in the 
Province of Santa Fe. In addition, doré (gold and silver) also 
was produced at the mine site facility. In the 6 months ending 
on December 31, the average grade of copper produced was 
0.74% compared with 0.64% during the same period in 2000. 
For the same period, gold grade increased to 1.05 grams per 
metric ton (g/t) compared with 0.80 g/t in the last 6 months of 
2000. Recovery for copper and gold increased to 92.9% and 
76.7%, respectively. Recoveries for the last 6 months of 2000 
were 90.1% for copper and 72.4% for gold (M.I.M. Holding 
Limited, 20028). 

Gold production increased by 18% to 30,630 kilograms (kg). 
Most of the production was from the Bajo de la Alumbrera and 
the Cerro Vanguardia mines. 

In June, Noranda Inc. of Canada signed an agreement with 
Cambior Inc. of Canada and Cia Minera del Sur S.A. 
(COMSUR) of Bolivia to purchase El] Pachén copper project 
near the Chilean border in the Province of San Juan (Cambior 
Inc., 2001; Noranda Inc., 2001). Cambior and COMSUR each 
had a 50% interest in E] Pachén. The sale was concluded in 
September. Noranda agreed to pay $30 million, $2 million of 
which would be paid within 4 years from the transaction closing 
date or when making a decision on production. 

According to Noranda, a feasibility study conducted in 1997 
by Cambior estimated that E] Pachén reserves were 880 million 
metric tons (Mt) at a grade of 0.62% copper using a cutoff grade 
of 0.40% and at a price of $1.00 per pound (Noranda Inc., 
2001). The deposit, which would be mined by surface methods, 
also contained recoverable amounts of molybdenum and 
precious metals. Production from El! Pachoén was planned to be 
250,000 t/yr. Noranda believed the deposit’s economics would 
improved with the Mining Integration Treaty between Argentina 
and Chile, which was signed in 2000. 


Gold and Silver.—The gold and silver producer Cerro 
Vanguardia S.A., which was located in the Province of Santa 
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Cruz, Patagonia, produced about 9,100 kg of gold (reported as 
292,451 ounces) and 65,600 kg of silver (reported as 2.11 
million ounces) (Panorama Minero, 2002). The company was a 
joint venture of AngloGold Limited (46.25%), Perez Companc 
S.A. (46.25%), and the Government of Santa Cruz Province 
(7.5%). The open pit mine was commissioned in 1998, and ore 
was processed by the conventional cyanidation Merrill Crow 
carbon-in-leach method. After thickening, the resulting 
precipitate was smelted to produce doré bars. Although the 
company had the rights to operate the deposit for 40 years, the 
mine life was estimated to be 8 years at yearend 2001. 

Yamana Resources Inc. of Canada announced that it had 
begun production from its high-grade underground (near 
surface) Martha mine in its Bacon property in the Province of 
Santa Cruz. The mine is located along Bacon’s principal silver- 
bearing structure, the Martha vein. The company also owned 
several adjoining properties (Argenta, Bola, Grillo, and 
Malbec). Yamana announced that the first shipment of high- 
grade gold and silver ore from the Martha mine was delivered to 
Noranda’s Horne smelter in Quebec at the end of February. The 
175-t shipment contained about [7,600 g/t silver and 27 g/t gold. 
The company was planning to produce about 101,000 kg of 
silver equivalent (reported as 3.25 million ounces) by October. 
The mine had to be closed for 2 months, however, because of 
severe weather conditions; production resumed in September. 
Because of the temporary mine closure and lower-than-expected 
ore grade, production was only about 46,700 kg of silver 
equivalent (reported as 1.5 million ounces) by the time of 
reopening and was expected to reach only 90,200 kg of silver 
equivalent (reported as 2.9 million ounces) by January 2002; this 
was 89% of earlier estimates for the period ending in October 
2001. In November, Yamana suspended mine operations. 
Management announced that the mine would not be restarted 
until an equity partner with mining experience was found 
(Metals & Minerals Latin America, 2001b, e-f; Yamana 
Resources Inc., 2001a, b, 2001§). 

In December, Barrick Gold Corporation and Homestake 
Mining Company merged (Barrick Gold Corporation, 200 1a). 
Prior to the merger, Barrick and Homestake were joint-venture 
owners of the Veladero gold project in the Province of San Juan. 
In June, Homestake had increased its production plans for 
Veladero to 19,300 kilograms per year (kg/yr) (reported as 
621,000 ounces per year) for a period of 11.5 years. The 
original plan called for a production level of about 15,600 kg/yr 
(reported as 500,000 ounces per year). This modification would 
increase the project cost to $608 million and would reduce the 
cash cost from $160 per ounce of gold equivalent to $117 per 
ounce (Metals & Minerals Latin America, 2001c). Feasibility 
studies for the project were scheduled for 2002 and 2003. 
Construction was to begin in 2004 (Panorama Minero, 2002). 
This was delayed from earlier schedules when the project was 
due to begin the production phase in 2003 (Metals & Minerals 
Latin America, 2001d). In July, Barrick announced that 
probable gold reserves at Veladero had been increased to almost 
250,000 kg (reported as 8 million ounces) (Barrick Gold 
Corporation, 2001b). Silver reserves were estimated to be 4.05 
million kilograms (Mkg) (Metals & Minerals Latin America, 
2001c). Metallurgical testing and technical studies at Veladero 
continued during the year. In addition to Veladero, Barrick was 
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involved in the Pascua-Lama project on the border of Argentina 
and Chile; the development of this project was delayed because 
of low gold prices. 

In May, Brancote Holdings PLC of the United Kingdom 
acquired the services of Pinock Allen & Holt, which was a U.S. 
engineering consulting firm, to prepare a prefeasibility study on 
the Esquel gold project, which is located in the Province of 
Chubut. Brancot held a 74% interest in the project through 
Mineral El Desquite S.A. at the time the study began. At that 
time, resources were estimated to be about 130,000 kg of gold 
and 240,000 kg of silver (reported as 4.2 million ounces of gold 
and 7.8 million ounces of silver) (Metals and Minerals Latin 
America, 2001a). The parameters of the study included 
construction of an open pit and an ore processing plant with a 
nominal rate of 1.8 million metric tons per year beginning in 
2004. The plan called for a facility with the capacity to produce 
about 15,600 kg/yr of gold (reported at 500,000 ounces per 
year) for 10 years. The study recommended a process with 
gravity concentration and whole ore carbon in leach. With this 
process, the recovery rate was estimated to be 89% for gold and 
73% for silver. The final product, doré, would be refined 
elsewhere. The cost for the plant and infrastructure was 
estimated to be $131.6 million. Base operating cost estimates 
totaled $111 per ounce, which included royalties and taxes. In 
November, Brancote increased its equity in the property to 
76.4% by purchasing Villagarden S.A., which held 2.4% of 
Minera El Desquite. At yearend, Brancote was beginning the 
selection process for an engineering company to conduct a full 
feasibility study on the project (Brancote Holding PLC, 2001a, 
b). 

In March, Minera Andes Inc., which was an exploration 


company with about 175,000 hectares (ha) of exploration land in 


Argentina, announced that it signed a joint-venture agreement 
with Mauricio Hochschild & Cia. Ltda. (MHC) of Peru for 
exploring and possibly developing the 88,000-hectare (ha) 
epithermal gold-silver E] Pluma-Cerro Saavedra area in the 
Province of Santa Cruz, which includes the high-grade gold and 
silver vein system target Huevos Verdes. The agreement gave 
MHC (the operator) the option to acquire 51% interest in the 
project in 3 years if the company spent $3 million, with an 


annual expenditure of at least $100,000 in other targeted areas in 


El Puma-Cerro Saavedra. MHC began core drilling in Huevos 
Verdes in May to confirm previous reverse-circulation drilling 
results and to expand on the work by in-fill and step-out drilling. 
Minera Andes reported that MHC’s exploration program, which 
was completed in August included 30 drill holes for 5,111 
meters (m). Of the 22 holes that intercepted the mineralized 
vein structure, 12 had significant gold and silver values up to 
7.49 g/t gold and 822 g/t silver. MHC reported that Huevos 
Verdes consists of two principal vein segments—the 1.7- 


kilometer (km)-long Huevos Verdes North and the 0.55-km-long 


Huevos Verdes South. The two segments are separated by a 
west-northwest trending dilation zone. The program defined 
two ore shoots—the Huevos Verdes Central and the Huevos 
Verdes North. In October, MHC began another phase of work 
at Huevos Verdes. The program included prospecting, mapping, 
and sampling of six primary targets 15 to 40 km southwest from 
the high-grade gold-silver discovery at Huevos Verdes—La 
Josefina, La Magdalena, Las Margaritas, La Union, Puesto 
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Blanco, and Puesto Chivares (Minera Andes Inc., 200 1a, b, d, 


“ 
d 


e). Plans for Huevos Verdes included building a 50-metric-ton- : 
per-day (t/d) pilot plant to be completed in 2002 and production; 


of 500 t/d in 3 years. 

Exploration work continued on the Manantial Espejo silver 
and gold project in the Province of Santa Cruz in 2001. A 
5,000-m drilling program was completed in November. At 
yearend, Manantial Espejo was a joint venture between the two 


Canadian companies Black Hawk Mining Inc. (90%) and Silver _ 


Standard Resources Inc. (10%) that conducted the program. In 
addition to the 10% direct interest, Silver Standard had the 
option to acquire an additional 40% in the project (Silver 
Standard Resources Inc., 2001a). In August, Silver Standard 
announced that measured and indicated resources at Mantantial 
Espejo had been increased by 9.9% in terms of silver equivalent. 
Increased resources from the Karina-Unidén vein system 
increased the project’s total resources to a reported 4.39 Mt ata 
grade of 263.8 g/t silver and 4.51 g/t gold. Inferred resources 
totaled 1.59 Mt at a grade of 258.2 g/t silver and 3.65 g/t gold 
(Silver Standard Resources, Inc., 2001c). 

In December, Silver Standard also acquired the Diablillos 
silver and gold project on the Puna Plateau in the Province of 
Salta from Pacific Rim Mining Corp. (Silver Standard 
Resources, Inc., 2001b). Inferred resources at the 13,600-ha 
property were estimated to be 2.9 Mkg of silver (reported as 
93.8 million ounces) and about 25,300 kg of gold (reported as 
815,000 ounces of gold) (Silver Standard Resources, Inc., 
2001b, d). 


Iron and Steel.—Argentina’s production of primary iron and 
steel decreased by 11.5% and 8.3%, respectively. The industry 
was affected by the country’s economic crisis, which, in turn, 
severely affected the construction and the automotive sectors. 
The situation was aggravated by the condition of the 
international iron and steel market, which was plagued by 
oversupply and low prices. 

Argentina’s largest steel producer Siderar S.A.I.C. had a plant 
at Centro Siderurgico General Savio in the Province of Buenos 
Aires. Siderar’s crude steel production capacity was 2.2 Mt 
(Siderar S.A.I.C., undated§). During the 6 months ending on 
December 31, Siderar had a loss of $99.7 million. The company 
operated at 75% of its production capacity, which was the lowest 
of the company’s history, and a reduction in domestic sales of 
26% when compared with the same period in 2000 (Siderar 
S.A.I.C., 2002, p. 1-2). The company exports sales also were 
reduced significantly (19%). The company’s finances were 
worsened by its investment through Grupo Amazonia in 
Venezuela’s steel producer Siderurgica del Orinoco C.A. 
(Sidor). Siderar and Sidor had began efforts to restructure the 
latter’s debt payment before yearend. Siderar’s loss that resulted 
from its participation in Sidor totaled $31.6 million by 
December 31 (Siderar S.A.I.C., 2002, p. 5). 

Citing a 50% decrease in construction since August of 2001 
and a 40% decrease in the automotive industry during the same 
period while the interest rates remained at the high level of more 
than 30%, Acindar Industria Argentina de Aceros S.A. 
announced that it was forced to suspend its payments of 
principal and interest on its debt (Acindar Industria Argentina de 
Aceros S.A., 2001). The company operated at about 65% of 
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capacity for the second half of the year (Acindar Industria de 
Aceros S.A., 2002, p. 5). The strategic alliance formed by 
Acindar and Belgo-Mineira Uruguay S.A. (BMU) [a company 
controlled by Companhia Siderurgica Belgo Mineira (BELGO 
MINEIRA)] in 2000 was beneficial to Acindar in 2001. 
Because of this alliance, the company was able to evaluate its 
process, to reduce production cost, to direct more of its 
production to the export market, and to reduce its loses. Acindar 
increased its exports outside of MERCOSUR by 24.8% to 
96,000 t (Acindar Industria de Aceros S.A., 2002, p. 9). New 
market areas were developed, especially the European Union. 
For the last 6 months of the year, however, export prices were 
21.8% lower than during the last 6 months of 2000. During that 
time, the company ended with a loss of $85.8 million and an 
accumulated loss of $199.7 million (Acindar Industria de Aceros 
S.A., 2002, p. 19). 


Lead and Zinc.—Cia. Minera Aguilar S.A. was the only 
producer of lead and zinc in Argentina. It also produced silver 
as a byproduct. The entire mine production of lead and zinc in 
Argentina was from Mina Aguilar, which is located 255 km 
from Salvador de Jujuy and has been in production for 70 years. 
In 2001, mine production of lead decreased by 12.6% to 12,334 
t, and the production of zinc increased by 14% to 39,703 t. 
Exploration work continued at the Aguilar and Esperanza 
deposits. The company planned for the Esperanza deposit, 
which has been in production since 1992, to be the principal 
source of production for the near future. The company’s 
exploration budget for 2001 was $2 million. Plans for the year 
included a 20,000-m drilling program (Panorama Minero, 
2001c). In an effort to reduce energy costs by 60%, Minera 
Aguilar began construction of a natural gas pipeline from Las 
Cruces to the mine and a new 4,916-kilowatt powerplant, which 
was scheduled to be completed in 2002. The powerplant would 
be located near a new mineral processing plant. The costs for 
the pipeline and the plant were estimated to be more than $5 
million. The new processing plant would reduce production 
costs by eliminating the secondary crushing step, and ultrasonic 
sensors were to be installed to ensure consistent mineral feed to 
the plant (Panorama Minero, 2001c). 

Lead and silver concentrates were refined at Minera Aguilar’s 
lead and silver refinery in the Palpala Industrial Park. The 
refinery processed about 1,500 metric tons per month of lead 
and silver concentrates. The refinery, which began production 
in 1999, produced 35-kg lead ingots with a 99.9% purity. The 
ingots were exported mainly to Brazil. The refinery also 
produced silver with a 99.94% purity, which was exported to 
Europe (Panorama Minero, 2001d). 

Zinc concentrate from Minera Aguilar was refined by Sulfacid 
S.A.F. y C. at its electrolytic refinery in Fray Luis Beltran in the 
Province of Santa Fe. The refinery began its operations with a 
sulfuric acid plant in the 1950s and began production of 
electrolytic zinc in 1963. The plant also produced cadmium 
metal. The plant had a zinc production capacity of 39,600 t/yr and 
a sulfuric acid capacity of 72,000 t/yr (Panorama Minero, 2001e). 


Platinum-Group Metals.—In April, Consolidated JABA Inc. 


and Southwestern Resources Corporation began exploration on 
their joint-venture, 191,800-ha Tecka platinum and palladium 
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property in the Province of Chubut; the property is in one of the 
largest unexplored layered ultramafic intrusive complexes in the 
world. Southwestern Resources (the operator) held a 45% 
interest in the project and had the option to earn up to a 71% 
interest in 3 years. The joint venture received an exploration 
permit for this area in February. It also applied for an 
exploration permit for an additional area of 87,500 ha. 
Exploration lead to the discovery of two sulfide zones in the 
transition between the ultramafics and mafics within the central 
portion of the complex. Mapping and sampling of the project 
was focused in La Pilila and the Quichaura areas. The first 
phase of exploration concentrated in the upper portion of the 
complex. The joint venture began the second phase of 
exploration in November. Plans for the second phase of 
exploration were to concentrate on defining the lowermost units 
of the complex and to prospect within the transition zone 
(Consolidated JABA Inc. and Southwestern Gold Corporation, 
200 1a-d). 


Uranium.—The Comision de Energia Atémica (CNEA) 
requested the Federal Government of Argentina to pass a decree 
to authorize the CNEA to form a joint venture with the private 
sector and to solicit bids for the development of the Cerro Solo 
uranium deposit. The CNEA was planning to have a 20% to 
30% participation in the company (LATINOMINERIA, 2001). 
Recoverable uranium resources were estimated to be 4,600 t 
with an average content of 0.3% to 0.5% uranium. Inferred 
resources of molybdenum and rhenium anomalies also were 
found in the deposit (Comisién Nacional de Energia Atomica, 
undated§). In 1999, the CNEA had solicited bids for a 
feasibility study and exploration of the outlying area of the 
deposit from the private local and international companies with 
the private sector without success. 


Industrial Minerals 


Boron.—In 2001, Argentina, which was the leading producer 
of boron minerals in South America, produced about 500,000 t 
of crude minerals. The largest producer was Borax Argentina, 
S.A. (a subsidiary of the Rio Tinto Borax of the United 
Kingdom). Company production was from three mines and 
plants (Tincalayu and Sijes in the Province of Salta and Porvenir 
in the Province of Yujuy) and the Campo Quijano refinery in the 
Province of Salta. Tincalayu was Borax Argentina’s largest 
mine. The main boron minerals produced from these mines 
were colemanite, hydroboracite, kernite, tincal, and ulexite (Rio 
Tinto Borax, undated§). The Porvenir mine is in the Salar 
Huaytuquina. Production from this mine was about 800 t/d. Its 
plant at Campo Quijano had a production capacity of 80 t/d of 
ulexite with a content of 37% boric oxide (Panorama Minero, 
2001a, p. 160). 

Other boron mineral producers in Argentina included 
Procesadora de Boratos S.A. in the Province of Jujuy and 
Fernandez Sola S.A, Francisco Cruz, Minera Santa Rita, 
Norquimica S.A., Ulex. S.A., and Viento Blanco S.R.L. in the 
Province of Salta (Panorama Minero, 2001a, p. 185). A 
significant portion of boron minerals and boric acid produced in 
Argentina was exported mainly to Brazil for ceramics, glass, and 
agricultural markets (Industrial Minerals, 2001a). 
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Potash.—Minera Tea S.A.M.I.C.A.F. and Potasio Rio 
Colorado S.A. were searching for a foreign partner to form a 
joint venture to develop the Rio Colorado potash mine in the 
Provinces of Mendoza and Neugén. By mid-2001, investment in 
the property totaled $25 million, and a feasibility study had been 
completed. Plans for the property included initial production of 
500,000 t of potassium chloride for 5 years and would increase 
to 1 Mt thereafter. The total cost of the project was estimated to 
be $300 million. Plans called for most of the production (95%) 
to be exported to Brazil (Industrial Minerals, 2001b). 


Mineral Fuels 


Natural Gas.—In 2001, gross production of natural gas 
increased by 2.3% to about 45.9 billion cubic meters. The 
Secretaria de Energia y Mineria reported proven reserves of 
777.6 billion cubic meters of natural gas, 51.3% of which was 
located in the Neuquén Basin in central Argentina (Secretaria de 
Energia y Mineria, 2001, p. 5). Repsol-YPF (the company that 
resulted from the merger of Spain’s oil producer Repsol and 
Argentina’s Yacimientos Petroliferos Fiscales in 1999), Total 
Austral S.A., and Pluspetrol S.A. produced about 58% of 
Argentina’s natural gas (Secretaria de Energia y Mineria, 2001, 
p. 5; U.S. Department of Energy, 2001§). About 56% of the 
production was from the Neuquén Basin followed by the Austral 
Basin with 19% of the production (Secretaria de Energia y 
Mineria, 2001, p. 5). About 87% of Argentina’s natural exports 
went to Chile in 2001. 


Petroleum.—Argentina was the fourth largest producer of 
crude petroleum in Latin America with an output of about 284 
million barrels (Mbbl), which was a slight increase compared 
with that of 2000 when production was 281 Mbbl; only Mexico, 
Venezuela, and Brazil had higher production (Secretaria de 
Energia y Mineria, 2002). Proven reserves of crude petroleum 
at yearend 2000 (the most recent year for which information ts 
available) totaled 2.97 billion barrels (Secretaria de Energia y 
Mineria, 2001, p. 2). Production was distributed among 11 
sedimentary basins, 5 of which were producers. Most of 
Argentina’s oil is produced in two onshore basins—Neuquén 
and Golfo San Jorge in the southeast. The Neuquén and the 


Golfo San Jorge Basins produced 49% and 33%, respectively, of 


Argentina’s total production in 2001 (Secretaria de Energia y 
Mineria, 2002, p. 1). Other producing basins were Austral, 
Cuyana, and Noroeste (Northwest). To date, there has been 
little activity offshore. 

Repsol-YPF, which was the largest producing company, 
produced about 36% of Argentina’s production of crude 
petroleum. The second largest operator was PECOM Energy 
S.A. with 11.5% of the production. The third largest producer 
was Chevron San Jorge S.A. (formerly Petrolera Argentina San 
Jorge) with 10.1% of the production (Secretaria de Energia y 
Mineria, 2002, p. 1). The main importer of Argentina’s crude 
petroleum was Chile with 54% of the total. The United States 
and Brazil received 17.5% and 17%, respectively. 
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TABLE | 
ARGENTINA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 1997 1998 1999 2000 e/ 2001 e/ 
METALS 
Aluminum: 
Primary 187,200 186,702 206,400 261,800 3/ 255,000 
Secondary 15,800 16,000 16,000 16,000 16,000 
Cadmium concentrate: 
Gross weight 136 145 140 137 3/ 160 3/ 
Cd content 45 34 -- - 3/ 34 3/ 
Copper: 

Mine output, Cu content 30,421 170,273 210,126 145,197 3/ 191,566 3/ 
Refined e/ 16,000 3/ 16,000 16,000 16,000 16,000 
Gold, mine output, Au content kilograms 2,289 20,400 38.515 25,954 3/ 30,630 3° 

Iron and steel: 
Metal: 
Pig iron thousand tons 2,066 2,122 1,985 2,188 3/ 1,909 3/ 
Sponge iron (direct reduction) do. 1,501 1,538 989 1,420 3/ 1,280 3/ 
Total do. 3,567 3,660 2,974 3,608 3/ 3,189 3/ 
Ferroalloys, electric furnace: 
Ferromanganese 8,381 5,016 - t/ - t/ _ 
Ferrosilicomanganese 26,134 25,388 - r/ 4,900 r/ 5.000 
Ferrosilicon 17,835 11,245 2,568 2,500 2,500 | 
Total 52,350 41,649 2,568 r/ 7,400 r/ 7,500 
Steel, crude thousand tons 4,169 4,216 3,805 4,474 3/ 4,107 3 
Semimanufactures 4/ do. 4,258 4,131 3,730 4,174 3/ 4,000 
Lead: 
Mine output, Pb content 13,760 15,004 15,256 14,115 3/ 12,334 3/ 
Smelter, primary 14,200 e/ 14,150 14,200 14,200 14,200 
Refined: 
Primary 3,282 300 500 8,665 3/ 9,473 3/ 
Secondary 28,834 30,057 r/ 25,195 27,000 r/ 3/ 25,000 
Total 32,116 30,357 r/ 25,695 35,665 r/ 3/ 34,473 3/ 
Silver, mine output, Ag content kilograms $2,550 35,768 73,785 78,271 3/ 152,802 3/ 
Uranium, mine output, U308 content do. 28,000 7,000 4,000 -- 3/ a 
Zinc: 
Mine output, Zn content 33,357 35,560 34,192 34,858 3/ 39,703 3) 
Metal, smelter: 
Primary 7 38,672 38,677 40,223 36,359 3/ 39,727 3/ 
Secondary 3,100 3,100 e/ 3,220 2,910 3/ 3,180 3/ 
Total 41,772 41,777 43,443 39,269 3/ 42,907 3/ 
INDUSTRIAL MINERALS 
Asbestos 264 309 259 254 250 
Barite 9,532 1,833 4,365 4,500 4,500 
Boron materials, crude 422,556 276,811 245,450 580,000 500,000 
Cement, hydraulic thousand tons 6,858 7,091 7,187 7,150 3/ 7,000 
Clays: 
Ball clay (plastic clay) e/ do. 90 - -- -- -- 
___ Bentonite 104,880 131,320 128,809 122,000 120,000 
Common 3,943,967 2,142,976 2,294,857 2,300,000 2,300,000 
Foundry earth e/ 100,000 100,000 100,000 100,000 100,000 
Fuller's earth (decolorizing clay) e/ 1,500 1,500 1,500 1,500 1,500 
Kaolin 47,365 46,832 52,665 50,000 50,000 
Diatomite 7,387 25,430 34,056 35,000 35,000 
Feldspar 79,988 42,468 62,926 61,000 61,000 
Fluorspar 12,172 61,468 12,704 11,200 11,000 
Gypsum, crude 729,495 650,356 647,001 514,000 500,000 
Lithium, spodumene, amblygonite, gross weight e/ 697 700 700 700 700 
Mica 2.192 3,480 3,097 3,100 3,100 
Nitrogen, N content of ammonia 107,000 e/ 86,300 87,700 189,800 3/ $96,600 3/ 
Perlite 27,578 21,495 21,008 17,521 3/ 17,000 
Phosphates, Thomas slag e/ 5/ 50 50 50 50 50 
Pumice 10,545 18,000 17,662 16,000 16,000 


Salt 857,724 871,748 1,263,423 1,000,000 1,000,000 
See footnotes at end of table. 
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TABLE 1--Continued 


ARGENTINA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


INDUSTRIAL MINERALS--Continued 


. Commodity 1997 1998 1999 2000 e/ 2001 e/ 


Sand and gravel: 
Sand: 


Construction 
Silica sand (glass sand) 
Gravel 
Stone: 
Basalt 
Calcareous: 


Calcite, nonoptical 
Calcium carbonate (chalk) e/ 


Dolomite 
Limestone 


Marble, onyx, travertine 
Flagstone 


Granite: 
In blocks 
Crushed 
Quartz, crushed 
Quartzite, crushed 
Rhodochrosite 


Gemstones (agate, amethyst, apolo, tourmaline, etc.) kilograms 
Sandstone e/ 


Serpentine, crushed 

Shell, marl 

Tuff, (tosca) 
Strontium minerals, celestite 
Sulfates, natural: 


Magnesium (epsomite) 

Sodium (muirabilite) 
Talc and related materials: 

Pyrophyllite 

Steatite e/ 

Tale 

Total 
Vermiculite 
Zeolite e/ 
MINERAL FUELS AND RELATED MATERIALS 


Asphalt and bitumen, natural (asphaltite): 
Natural (asphalite) 


Byproduct of refinery 
Coal, bituminous thousand tons 


thousand tons 


Coke, all types, including breeze do. 
Gas, natural: 
Gross million cubic meters 
Marketed do. 
Natural gas liquids thousand 42-gallon barrels 


Peat, agncultural (turba) 


Petroleum: 


__Crude thousand 42-gallon barrels 
Refinery products: 

Liquefied petroleum gas do. 
Motor gasoline do. 
Aviation gasoline do. 
Jet fuel do. 
Kerosene do. 
Distillate fuel oil do. 
Residual fuel oil do. 
Lubricants do. 
Other do. 
Refinery fuel and losses do. 
Total do. 


See footnotes at end of table. 
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18,557,933 15,291,886 19,424,118 17,000,000 17,000,000 
145,034 461,505 262,640 280,000 280,000 
6,062,000 6,000,000 6,962,668 £/ 7,000,000 r/ 7,000,000 
1,774,465 1,800,000 e/ 1,025,000 700,000 700,000 
46,483 31,304 30,000 e/ 30,000 30,000 
20,000 20,000 30,000 30,000 30,000 
802,509 536,667 715,273 759,700 3/ 760,000 
13,539,137 13,077,985 12,355,000 13,000,000 13,000,000 
44,045 305,374 247,040 218,800 3/ 220,000 
77,128 171,884 85,520 77,000 75,000 
95,013 $6,724 68,350 70,000 70,000 
11,052,012 11,509,002 11,554,211 11,000,000 11,000,000 
117,546 49,704 98,368 95,000 95,000 
954,491 436,084 400,000 400,000 400,000 
14 15 23 25 25 
13,420 13,500 8,134 7,600 7,500 
200 200 200 200 200 
141,410 165,372 161,342 142,000 140,000 
233,929 173,601 176,180 175,000 175,000 
6,183 6,300 2,455 1,800 1,800 
1,905 2,146 2,141 2,200 2,200 
7,200 750 6,900 7,000 7,000 
9,133 4,992 6,879 7,000 7,000 
3,858 3,480 3,400 3,400 3,400 
300 300 300 300 300 
4,772 14,585 10,542 10,000 10,000 
8,930 18,365 14,242 13,700 13,700 
822 903 2,800 2,800 2,800 
90 90 150 150 150 
310 1,917 60 100 100 
590,042 826,368 743,125 532,922 3/ 393,681 3/ 
250 300 354 360 360 
1,337 r/ 1,433 1/ 1,482 r/ 1,496 r/ 3/ 1,556 3/ 
37,074 38,723 42,418 r/ 44,870 3/ 45,916 3/ 
30,670 33,130 34,559 r/ 37,412 r/3/ 37,154 3/ 
16,100 16,100 e/ 16,300 e/ 18,200 3/ 18,000 3/ 
9,073 9,652 10,542 10,000 10,000 
304,444 1r/ 309,128 r/ 292,521 1/ 280,944 r/ 3/ 284,055 3/ 
9,181 r/ 10,562 r/ 11,455 r/ 12,418 r/ 3/ 12,966 3/ 
62,925 r/ 67,359 r/ 70,299 r/ 64,853 r/ 3/ 59,655 3/ 
21,165 r/ 12,705 r/ 686 r/ 107 4/ 3/ 10,000 
9,617 r/ 11,449 r/ 12,496 r/ 12,153 r/ 3/ 10,580 3/ 
1,276 r/ 1,138 c/ 1,055 r/ 667 1/ 3/ 570 3/ 
77,367 r/ 79,216 r/ 80,501 r/ 77,874 r/ 3/ 77,321 3/ 
11,791 / 11,587 r/ 11,806 r/ 10,628 r/ 3/ 12,149 3/ 
1,348 r/ 1,574 r/ 1,311 4/ 2,141 9/ 3/ 2,246 3/ 
16,130 ¢/ 18,981 r/ 19,232 r/ 19,146 r/ 3/ 22,171 3/ 
3,041 r/ 4,003 r/ 5,432 1/ 5,039 r/ 3/ 5,050 3/ 
207,759 r/ 210,568 r/ 203,409 r/ 194,948 r/ 3/ 202,608 3/ 
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TABLE 1--Continued 
ARGENTINA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


e/ Estimated. r/ Revised. -- Zero. 

1/ Table includes data available through June 2002. 

2/ Estimated data are rounded to no more than three significant digits; may not add to totals shown. 

3/ Reported figure. 

4/ Hot-rolled semimanufactures only; excludes castings and cold-rolled semimanufactures produced from imported hot-rolled semimanufactures. 

5/ Thomas slag production was estimated from the Thomas crude steel reported in La Siderurgia Argentina annual, published by the Instituto Argentino de Siderurgia 


TABLE 2 
ARGENTINA: STRUCTURE OF THE MINERAL INDUSTRY IN 2001 


(Thousand metric tons unless otherwise specified) 


Commodity Major operating companies and major equity owners Location of main facilities Annual capacity 
Aluminum Aluminio Argentino S.A.I.C. (Government, 52.1%; Puerto Madryn, Chubut Province 260. 
rivate, 47.9% 
Boron Borax Argentina S.A. (Rio Tinto Borax, 100%) El Porvenir Mine and Plant, Jujuy Province, and 615. 1/ 


Sije and Tincalayu Mines and Plants and 


Campo Quijano Refinery, Salta Province 


Do. Procesadora de Boratos S.A. (Ferro Corp., U.S.A.; Loma Blanca, Jujuy and plant at Papala 36 plant. 
JEM Resources, Canada) 
Do. Ulex S.A. (private, 100%) Pastos Grandes, Salta Province 2. 1/ 
Do. Norquimica S.A. Salta Province 5 boric acid. 
Cement Cementos Loma Negra C.1.A.S.A. (private, 100%) Buenos Aires, Cordoba, Corrientes, Salta, 6,000. 
San Juan, Mendoza, and Jujuy Provinces 
Coal Yacimientos Carboniferos Fiscales (Government, Rio Turbio, Santa Cruz Province 210. 
100%) 
Copper and gold 2/ Minera Alumbrera Limited (M.I.M. Holdings Ltd. of | Bajo de La Alumbrera Mine, Belén Department, 180 Cu; 20,000 Au. 
Australia, 50%; Rio Tinto plic., 25%; BHP Billiton Catamarca Province 
Ic., 25%) 
Gold and silver kilograms Cerro Vanguardia S.A. (AngloGold Limited, 46.25%; Cerro Vanguardia Mine, Santa Cruz Province _100,000 Ag, 
Pérez Companc S.A., 46.25%; Government of Santa 10,000 Au. 
Cruz Province, 7.5% 
Do. Yacimientos Mineros de Agua de Dionisio Farallon Negro, Hualfin, and Belén, Catamarca 4,600 Au, 50,000 
(Government, 100%) Province Ag. 
Do. Small mines (private, 100%) Various in Jujuy Province 5,000 Ag. 
Lead, silver, and zinc 2/ Cia. Minera Aguilar, S.A. (owned by Cia. Minera del Estacion Tres Cruces, El Aguilar, Jujuy 49,800 Ag, 24 Pb. 
Sur) (private, 100%) Province 
Lead and silver, refined 2/ Cia Minera Aguilar S.A. Refineria Aguilar, Palpala Industrial Park, Jujuy 15 Pb, 18,000 Ag. 
Province 
Natural gas_ million cubic meters Transportadora de Gas del Sur, S.A., and Neuquén, Santa Cruz, Tierra del Fuego, Salta, 46,000. 
Transportadora de Gas del Norte (private, 100%) and Rio Negro Provinces 
Petroleum million barrels = Repsol-YPF Chubut, Santa Cruz, Neuquén, Rio Negro,La 366. 


Pampa, Mendoza, Salta, Tierra del Fuego, 
Jujuy, and Formosa Provinces 


Steel Siderar S.A.I.C. (Techint Group, 53%; Inversora 7 kilometers from San Nicolas de los Arroyos, 2,200 steel; 1,100 
Siderurgica Argentina, S.A., 11%; Usiminas, 5%; Buenos Aires Province pig iron. 
Compahnia Vale do Rio Doce, 5% 
Do. Acindar Industria Argentina de Aceros, S.A. (private, Plant Nos. | and 3, Buenos Aires Province, and 1,500 steel; 1,000 
100%) Plant No. 2, near Rio Parana, Santa Fé direct-reduced 
Province iron, 3/ 
Do. . Siderca S.A.L.C. (Techint Group) Buenos Aires Province 900; 670 direct- 
reduced iron. 3/ 
Uranium, ore Empresa Nuclear Mendoza (subsidiary Nucleoelectrica Sierra Pintada, San Rafael, Mendoza 160. 
Argentina S.A. Province 
Zinc, refined Cia. Sulfacid S.A.C.I. and Cia Minera Aguilar S.A. Near Rosario on the Parana River, Santa Fe 40. 
Province 


1/ Crude minerals. 
2/ Gold and silver data reported in kilograms. 
3/ Iron produced by direct reduction. 
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THE MINERAL INDUSTRY OF 


BOLIVIA 


By Pablo Velasco 


The Republic of Bolivia, which is in central South America 
southwest of Brazil, has an area of about 1,098,580 square 
kilometers (km’). In 2001, the population was 8.3 million, and 
the gross domestic product (GDP) was $20.9 billion with a GDP 
per capita of $2,600 based on purchasing power parity (U.S. 
Central Intelligence Agency, 2000§'). According to the 
International Monetary Fund (IMF), public information notices 
for 2000 and 2001 indicate that the Bolivian economic recovery 
in 2000 was weaker than expected (2.4% growth of real GDP) 
owing to sluggish economic growth of domestic demand 
(MBendi Information Services (Pty) Ltd., 2001b§). In February 
2000, the Boards of the IMF and the International Development 
Agency (IDA) agreed that Bolivia was eligible for debt relief of 
$854 million in net present value terms under the enhanced 
Heavily Indebted Poor Countries Initiative. The structural 
reforms programmed for 2001 were focused primarily on tax 
and customs administration, budget management, and fiscal 
decentralization with the aims of enhancing transparency; 
improving the monitoring of expenditure, particularly for local 
governments; and increasing tax revenue (MBendi Information 
Services (Pty) Ltd., 2001a§). 

Bolivia has traditionally been a mining country that produces 
antimony, bismuth, copper, gold, lead, silver, tin, tungsten, and 
zinc. It has large reserves of gold, lithium, iron ore, natural gas, 
and petroleum. 

Bolivia is in a period of political and economic difficulties. A 
slower world economy in 2001, especially in the United States 
and in Bolivia’s neighbors, has translated to slower-than-expected 
economic growth in Bolivia. Increased natural gas exports to 
neighboring Brazil, which had a critical energy shortage, could 
help boost Bolivia’s economic condition. Foreign direct 
investment in Bolivia peaked in 1999 as privatization brought in 
record revenues of about $1 billion. In 2001 and 2002, 
investment was expected to be about one-half that amount with 
increased activity in the oil and gas sectors as the driving force 
(U.S. Energy Information Administration, 2001 §). 

The Economist Intelligence Unit anticipated that real GDP 
growth in 2001 would be about 4.0%. The services sector is 
responsible for 50% of the GDP; manufacturing, 18%; and 
agriculture, 15.5%. Mining remained important in 2001 and 
provided about 5.27% of the GDP; crude oil and natural gas 
provided an additional 6.67% (Fox, 2001). 

In 2001, export revenues increased by about 3.65% to about 
$1.46 billion owing to increases in the exports of crude oil, gold, 
natural gas, silver, tin, and zinc (Instituto Nacional de 
Estadistica, 2001§). Bolivia exported $334.5 million worth of 
minerals, which was a decrease of 21.3% compared with 2000; 
the hydrocarbons exports were $289.3 million, which was an 
increase of 74.5% compared with that of 2000; natural gas was 


‘References that include a section twist (§) are found in the Internet References 
Cited section. 
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worth $236.9 million, which was an increase of 94.5% 
compared with the previous year; and nontraditional exports 
amounted to $500.9 million, which was a decrease of 8.3% 
compared with 2000 (Ministerio de Desarrollo Econdémico, 
YPFB y Aduana Nacional, 2001§). Brazil accelerated its 
commitment to purchase 30 million cubic meters per day of 
natural gas from Bolivia between 2003 and 2006. This rise in 
demand has prompted speculation that a second pipeline may 
have to be built sooner than planned (American Chamber of 
Commerce of Bolivia, 2001 §). 


Environmental Issues 


Environmental standards were monitored by the Ministry of 
Sustainable Development at the national level and its 
Departmental Secretary of Sustainable Development and 
Environment at regional and departmental levels. In response to 
investors, the Bolivian Government was planning an extensive 
overhaul of its environmental regulations. Critics have claimed 
a lack of clarity in existing rules that has led to slow and 
arbitrary decisions by officials and a wide variation in the 
interpretation of regulatory requirements. The recently 
appointed Minister for Sustainable Development and Planning 
announced a complete reworking of the 1995 regulations. 
Passage of a new regulatory decree in early 2001 was intended 
to close loopholes and to clarify gray areas that have led in the 
past to lengthy legal cases. Investors are unhappy about 
Bolivia’s “three-strikes-and-you’re-out” policy. Any company 
that causes an environmentally harmful incident, no matter what 
the scale, stands to fortfeit its concession rights and be forced to 
leave the country following three such incidents, no matter how 
small. The new Minister emphasized that reforms introduced 
will aim to define clearly responsibilities and actions to be taken, 
and that future environmental penalties will be classified and 
graded accordingly to the severity of the incident (Metals & 
Minerals Latin America, 2001b). 


Production 


In 2001, the value of mining production in Bolivia declined to 
$334.5 million, which was a decrease of 21.3% compared with 
that of 2000. The medium-sized mining sector continued to be 
the dominant producer and was responsible for about 68.6% of 
the value of mine production in 2001 followed by the small- 
sized mining sector with 31.4%. Corporacién Minera de Bolivia 
(COMIBOL) had no production during 2001 (Ministerio de 
Desarrollo Econdémico and Vice Ministerio de Mineria y 
Metalurgia, 2001a). 

Bolivia produced about 12.8 million barrels (Mbb!) of crude 
oil and 10 billion cubic meters of natural gas in 2001 (table 1). 

Mining prospects were clouded by the worldwide downturn in 
metal prices that delayed or deterred some anticipated 
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investments. The generally depressed conditions of 2000 
continued in 2001 and showed few signs of alleviating a 
growing crisis within the mining industry. In contrast, the 
reform and development of the hydrocarbon sector continued to 
be of great importance to the Bolivian Government. This sector 
represented more than 30% of the Government’s annual 
revenues and 20% of the country’s export revenues. The 
success of the sector made direct and indirect contributions to 
ending poverty in Bolivia because the Government uses 
hydrocarbon revenues for education and health care. 


Trade 


The United States remained Bolivia’s largest trading partner 
followed by the Andean Pact countries, the European Union, and 
Brazil. In 2001, the United States exported $217.1 million of 
merchandise to Bolivia and imported $166.4 million of 
merchandise from Bolivia according to the U.S. Census Bureau 
(2001§). Bolivia’s major exports to the United States were 
mineral fuels and lubricants. Its major imports from the United 
States were computers, machinery, vehicles, and wheat. 


Structure of the Mineral Industry 


The Ministry of Mining and Metallurgy, which is a branch of 
the Ministry of Economic Development, is legally responsible 
for formulating mining policy for the sector’s development. It 
provides investors with the necessary information about the 
rights and guarantees of mining concession holders, tax and 
mining laws, and environmental regulations for mining. It 
controls and participates in the mineral industry through the 
Instituto de Investigaciones Minero-Metalurgicas de Oruro, the 
Servicio Geoldgico y Minero de Bolivia, the Sistema Nacional 
de Informacion Minera, COMIBOL, and the Servicio Nacional 
de Catastro Minero, which are autonomous state-owned entities. 

In accordance with the provisions established in Supreme 
Decree 23230-A of July 30, 1992, the Government of Bolivia 
sought to transfer several mining, metallurgical, and 
infrastructural assets, which included joint ventures, leases, and 
optional arrangements, held by COMIBOL, to private sector 
interests. COMIBOL’s continuing attempts to dispose of the 
three main assets it still controls (the Cerro Rico silver deposit, 
the shuttered Karachipampa lead-silver smelter, and the Mutun 
iron deposit) made slow progress. Poor infrastructure and a high 
manganese content has long hampered the sale of Mutun’s 
estimated 40 billion metric tons (Gt) of iron ore reserves 
(Deutsche Montan Technologie GmbH and Panamerican 
Investments S.A., undated§). COMIBOL’s Karachipampa 
smelter has been dormant since its completion in 1984 owing to 
a lack of appropriate feed for the Russian-developed Kivcet 
Flash-Smelter furnace. The plan depended on the development 
of Apex Silver Mines Ltd.’s San Cristobal zinc-silver project, 
which was expected to produce around 500,000 metric tons per 
year (t/yr) in 2003 or later (Metals & Minerals Latin America, 
2001c). 

The private mining sector, which comprised medium- and 
small-scale mining entities and cooperatives, maintained its 
position as the leading producer of antimony, barite, gold, lead, 
tin, tungsten, ulexite, and zinc in the country. In 2001, the 
number of affiliated mining companies tn the private Medium- 
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Size Miners Association decreased to 13 from 15 in 2000. The 
new list comprised the following affiliated mining companies: 
Andean Silver Corporation (lead, silver, and zinc), Empresa 
Minera Arisur S.A. (lead, silver, and zinc), Empresa Minera 
Allied Deals Huanuni (tin), Empresa Minera Allied Deals Vinto 
(tin), Empresa Minera Barrosquira/Bajaderia (tin), Cia. Minera 
Concepcion S.A. (silver), Cia. Minera del Sur S.A. (silver, lead, 
and zinc), Cfa. Minera Colquiri S.A. (tin and zinc), Empresa 
Minera Inti Raymi S.A. (gold and silver), Empresa Minera 
Himalaya S.A. (tungsten), L & M Mining Bolivia Co. (gold), 
Empresa Minera La Solucién S.A. (lead, silver, and zinc), and 
Empresa Minera San Cristobal S.A. (lead, silver, and zinc) 
(Asociacién Nacional de Mineros Medianos, 2001, p. 66). 

The Small-Size Miners Association, which was grouped under 
the Camara Nacional de Mineria, included 600 small operating 
mines. Mining cooperatives were organized under the 
Federacién Nacional de Cooperativas Mineras and included 
most of the gold mining cooperatives of Gonzata, Guanay, 
Mapir{, and Tipuani. 


Commodity Review 
Metals 


Antimony.—Improved world prices for antimony resulted in 
an increase in Bolivian antimony output to 2,264 t/yr in 2001 
from 1,907 t/yr in 2000; this was an increase of 18.7%. The 
small-sized mines produced 84% of the total, and the medium- 
sized mines, 16% (Asociacién Nacional de Mineros Medianos, 
2001 p. 66). 


Gold.—In 2001, official gold production in Bolivia, which 
increased by 3.3% compared with that of 2000, amounted to 
12,395 kilograms (kg) (398,508 troy ounces). The low price of 
gold in 1999 and 2000 delayed progress on a number of small 
gold projects that might otherwise have reached production. For 
example, feasibility work at the Don Mario Project of Orvana 
Minerals Corp. of Canada was virtually halted, as was the Amaya 
Pampa-Capacirca Project of Vista Gold Corp. of the United 
States. Eaglecrest Explorations Ltd. of Canada continued to drill 
in the vicinity of the Paititi pit in tts San Simon property. 

The Kori Kollo open pit gold and silver mine is on the high 
plain in northwestern Bolivia near Oruro on concessions issued 
to the Bolivian corporation Empresa Minera Inti Raymi S.A. 
Newmont Mining Corp. of the United States acquired an 88% 
equity interest in Inti Raymi after its merger with Battle 
Mountain Gold Co. of the United States. The remaining 12% 
was owned by Zeland Mines, S.A. Inti Raymi owned and 
operated the mine. In 2001, the mine produced 9,505 kg 
(305,600 troy ounces) and sold 9,713 kg (312,300 troy ounces) 
of gold; total cash costs declined by 21% to $158 per ounce 
from $200 per ounce (Newmont Mining Corp., 2002, p. 17). An 
Inti Raymi pilot plant, which adjoins Kori Kollo, used bio- 
oxidation heap leaching on oxide ore from the Llallagua deposit. 
A production decision was pending. Bio-oxidation was very 
successful in Ghana and South Africa. Inti Raymi ts evaluating 
the possibility of adapting this technology to other refractory 
deposits. | 

Historically, Vancouver, British Columbia, Canada-based 
Orvana Minerals Corp. has conducted its exploration activities 
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in foreign jurisdictions through subsidiary companies 
incorporated in those jurisdictions. Its active subsidiaries and 
holding companies in Bolivia, all of which were wholly owned, 
were as follows: Empresa Minera Paititi S.A. (for the Don 
Mario concession), Compafifa Minera Las Tojas S.A. and 
Imperial Mining S.A. (for the other concessions of the Don 
Mario property), and Minera El Alto S.A. (for all other 
projects). During 2001, Orvana was able to generate a modest 
amount of working capital through the sale of Minera Orvana 
Andes Ltda. (its Chilean subsidiary), which had significant tax 
credits. This was supplemented with a $50,000 loan from a 
third party in late February 2001 and a non-interest-bearing loan 
from Cia. Minera del Sur S.A. (Comsur) in late November 2001. 
In view of the difficult financial situation throughout 2001, 
Orvana continued the Don Mario and Pederson Projects on a 
care-and-maintenance basis at staffing levels adequate to ensure 
the physical security of the properties. 

On September 12, 2001, Orvana and certain of its subsidiaries 
entered into an agreement with Comsur. Under the terms of the: 
agreement, on January 11, 2002, Comsur was to invest $4 
million in return for the issuance by Orvana to Comsur of 
52,995,143 common shares, together with the right to receive 
additional common shares, at no additional cost to Comsur on an 
one-for-one basis for each common share issued by Orvana. 
Completion and commissioning are expected in early 2003 
(Orvana Minerals Corp., 2001 p. 17). Orvana had outlined two 
separate mineralized ore bodies at Don Mario—the upper and 
lower mineralized zones. The upper zone oxide resources were 
estimated to be 2.4 million metric tons (Mt) at 1.66 grams per 
metric ton (g/t) gold, 51.9 g/t silver, and 1.94% copper; the 
upper zone sulfide resources were estimated to be 2 Mt at 2.66 
g/t gold, 48.9 g/t silver, and 1.39% copper; and the lower zone’s 
resources were estimated to be 1.17 Mt at 10.24 g/t gold. Under 
the terms of the agreement, Empresa Minera Paititi would buy a 
gold-milling plant and equipment from Comsur valued at $8 
million, and Comsur would lend Orvana $6 million to buy 
additional equipment, to develop open pit and underground 
mining on the concession, and to put the lower mineralized zone 
into production at the minimum rate of 600 metric tons per day 
(t‘d) of ore within 18 months of the deal. Placing the deposit in 
production was estimated to cost a total of $18 million (Mining 
Journal, 2001). 

Golden Eagle International Inc. of the United States had 
previously completed primary engineering work on an | 1 ,000- 
td processing plant and a block-caving operation in the Cangalli 
area of the Tipuani gold district but had abandoned further 
development of the project in 1999 (Metals & Minerals Latin 
America, 2001d). Gold mining cooperatives had been active in 
the district for some time; low gold prices had resulted in the 
closure of many of the artisanal workings (Fox, 2001). Golden 
Eagle, however, had acquired two additional leases on the 
region in late 1999 to raise its leaseholds to nearly 200 km’? 
(49,000 acres). In 2001, Golden Eagle continued to seek 
funding to allow its Bolivian subsidiary Golden Eagle Bolivia 
Mining S.A. to reactivate the dormant Cangalli gold prospect. 


Iron and Steel.—The World Bank was studying a financing 
proposal of about $600,000 to reassess COMIBOL’s dormant E] 
Mutun iron ore and steel industry project, which is in the 
Department of Santa Cruz. The Bolivian Government selected a 
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consortium made up of Germany’s Deutsche Montan 
Technologie GmbH (DMT Montan) and Panamerican 
Investments S.A. to develop a privatization strategy and to 
handle the sale of the giant E! Mutun iron ore deposit. The final 
privatization plan should be adopted by the Government by the 
end of March 2002. El Mutun was one of the world’s largest 
iron ore deposits with reserves estimated to be 40 Gt of medium- 
quality mineral at a grade of 50%. The ore is high in 
phosphorous and includes carbonates, oxides, and silicates. It 
was in the hands of COMIBOL. 

Brazilian steelmaker Sidersul Ltda. made a proposal to the 
Santa Cruz Government to develop a 500,000-t/yr iron ore mine 
and 300,000-t/yr pig iron plant at E] Mutin (MIGA Investment 
Promotion Network, 2002). 

Government officials suggested that some of the iron ore be 
processed locally in a proposed direct-reduction-iron (DRI) 
plant and steel minimill. Bolivian natural gas would provide a 
low-cost energy source. Steel output could be used to satisfy 
Bolivia’s domestic construction industry demand of about 
120,000 t/yr of concrete reinforcing bar (rebar). Additional 
rebar production could’be exported to Argentina or Brazil 
(Metals & Minerals Latin America, 2001 f). 


Lead, Silver, and Zinc.—Zinc concentrates represented - 
Bolivia’s largest mineral export. Bolivian concentrate 
production had a zinc content of 141,226 metric tons (t) in 2001; 
this was a decrease of 5.3% compared with that of 2000. 
Production of lead concentrates was 8,857 t, or 7% less than that 
of 2000. Silver content of produced concentrates was about 408 
t, and the output of metallic silver decreased to about 32,603 kg 
(1,048,209 ounces). The medium-sized mining sector was the 
dominant lead and zinc producer with 69% of total lead and 
78.3% of total zinc (Ministerio de Desarrollo Econémico and 
Vice Ministerio de Mineria y Metalurgia, 2001b). 

The major producer of lead, silver, and zinc was Comsur S.A. 
A long-term commitment to Bolivian mining and a relatively 
successful history has given Comsur easier access than most to 
external sources of concessional and commercial finance. 
Comsur’s Porco Mine remained Bolivia’s most important 
producer of zinc. Reportedly, it had 4 Mt in probable reserves 
at a grade of 11.2% zinc, 0.7% lead, and 107 g/t silver. The 
plant had a processing capacity of 1,500 t/d. The initial 30-year 
Porco leasing agreement with COMIBOL had been renewed for 
an additional 15 years in mid-1999. 

Elsewhere on the Bolivian Altiplano, the focus was on the 
large silver-zinc deposit at San Cristobal. A positive feasibility 
study completed in 1999 by Kvaerner Group for Andean Silver 
Corp. LDC (the local subsidiary of Apex Silver Mines Ltd. of 
Denver, Colorado, and the Cayman Islands) gave proven and 
probable reserves of 240 Mt at a grade of 68.6 g/t silver, 1.67% 
zinc, and 0.58% lead. The study estimated the capital costs 
needed for an open pit project with a treatment capacity of 
40,000 t/d of ore to be $413 million. For the first 5 years, 
average production was projected to be nearly 840 t/yr of 
contained silver and 260,000 t/yr of zinc-in-concentrate; cash 
Operating costs (and life-of-mine costs) were forecast to be 
$1.23 per ounce for silver and $0.23 per pound for zinc (Apex 
Silver Mines Ltd., 2002§). Washington Group International, 
Inc. was awarded the contract to provide and maintain mining 
equipment and to carry out contract mining during the first 5 
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years of the mine’s working life. Nor Oeste Pacifico Generacién 
de Energia Ltda. was awarded the contract to provide power to 
San Cristobal. Production could begin as early as 2003 and 
should more than significantly increase Bolivia’s silver 
production. San Cristobal could be one of the top three silver 
mines in the world (Fox, 2001). 

Pan American Silver Corp. of Canada signed a 2-year contract 
with Empresa Minera Unificada S.A. of Bolivia to extract 250 
t/d from the San Vicente silver mine in southern Bolivia. The 
new small-scale operation will mine high-grade ore for 
processing at an existing nearby facility to produce 
approximately 31 t/yr of silver-in-concentrate. Pan American 
completed a study on future production at San Vicente in June 
2001 but decided to defer development of a large mining 
operation at the mine. Pan American held an option to earn a 
100% working interest in San Vicente and planned to begin the 
next phase of project development when metal prices improve 
(Metals & Minerals Latin America, 2001e). 


Tin.—In 2001, tin production decreased by 1.3% to 12,298 t 
compared with that of 2000, and the value of the tin output 
attributed to the country’s total mineral exports decreased to 
$55.1 million, a 16% decline. For the 15th consecutive year, the 
small-sized mines and cooperatives replaced COMIBOL as the 
country’s leading tin producer with an output of about 54% of 
Bolivia’s tin production. In 2001, COMIBOL did not produce 
any tin (Ministerio de Desarrollo Econémico and Vice 
Ministerio de Minera y Metalurgia, 2001b). 

Allied Deals Huanuni (the wholly owned Bolivian subsidiary 
of the United Kingdom-based Allied Deals PLC.) planned to 
increase production from its Huanuni tin mine. Allied was 
studying a 1,600- to 2,000-meter (m)-long ramp entrance to the 
underground mining operations. Improved access to levels 
below 160 m will be combined with increased mining 
mechanization. Allied claimed that preliminary results of a 
resource evaluation by Behre Dolbear & Co. Inc. indicated an 
expansion of mineralization at depth and improved grades. The 
Huanuni Mine produced around 750 t/d of tin ore compared 
with 351 t/d in 1999 before the company took over management 
from COMIBOL. The installation of an additional mill and 
increased maintenance frequency has reduced downtime owing 
to equipment failures. 

In 2001, Allied projected expenditures of about $12 million. 
Total near-term investment was expected to be more than $18 
million. Under Allied’s contract with COMIBOL, Allied had to 
invest $14.5 million in the mine and mill; $10.5 million had to 
be invested by March 2002. Huanuni’s output was shipped to 
Allied’s Vinto tin smelter (Metals & Minerals Latin America, 
2001 a). 


Industrial Minerals 


Cement.—Traditionally, Bolivia’s cement industry has been 
able to match its cement production to the requirements of the 
market. According to International Cement Review (2000), 
Bolivia produced about 1.1 Mt of cement and more than 1.2 Mt 
of clinker in 2001; production declined by 10.7% in 2000 
compared with that of 1999. In 2001, Bolivia had five cement 
producers that had a joint clinker production capacity of almost 
1.4 million metric tons per year (Mt/yr) and a combined cement 
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production capacity of more than 1.2 Mt/yr installed in five 
cement works and two grinding plants. Sociedad Boliviana de 
Cemento SA (Soboce), whose owners included Compajiia de 
Inversiones Mercantiles S.A. (52.99%) and the Commonwealth 
Development Corporation Group plc of the United Kingdom 
(44.67%), was the main player with three works—plants at 
Viacha and Warnes and the Tarija works of the former Cemento 
E] Puente S.A. that Soboce acquired in 1999; these totaled some 
267,000 t/yr of clinker production capacity and 557,000 t/yr of 
cement capacity (International Cement Review, 2000). 

Fabrica Nacional de Cemento (Fancesa) was the second 
largest cement producer with a 334,000-t/yr unit at Cal Oro that 
was based on a clinker line rated at 276,000 t/yr. This plant was 
owned equally by the local government, Soboce, and 
Universidad San Fransisco Xavier, which is the local university. 
Soboce managed the Fancesa works, which effectively made 
Soboce-Fancesa the major producer in Bolivia. Other cement 
producers included the Cooperativa Boliviana de Cemento 
(Coboce), which ran a 300,000-t/yr (clinker) works and a 
315,000-t/yr (cement) integrated works at Cochabamba, and 
Empresa Mineral Industrial S.A. (Emisa) (owned by Fletcher 
Building Ltd. of New Zealand and Itacamba Cemento S.A. of 
Bolivia). In 2000 (the last year for which data are available), 
Soboce had a national market share of 37.4%; Fancesa, 28.9%; 
Coboce, 18.7%; Itacamba, 8.8%; and Emisa, 6.2% (International 
Cement Review, 2000). 


Mineral Fuels 


At yearend 2001, Bolivia’s total oil reserves amounted to an 
estimated 440.5 Mbbl of proven resources. Bolivia, which was 
largely self-sufficient in crude oil, consumed an estimated 
43,000 barrels per day (bbl/d); this about equaled production 
during 2001. Almost all crude oil produced in Bolivia was for 
domestic consumption except for a small amount that was 
exported to Chile through the Sica Sica-Arica pipeline (U.S. 
Energy Information Administration, 2002§). According to 
Petroleo & Gas Magazine of the Bolivian Chamber of 
Hydrocarbons, Bolivia’s proven natural gas reserves were 
estimated to be 24 trillion cubic feet as of January 1, 2002. 
Another estimate, however, was much higher (52 trillion cubic 
feet or more), which made Bolivia potentially a major world 
natural gas exporter with the second largest gas reserves (after 
Venezuela) in South America. Bolivia’s proven natural gas 
reserves have increased enormously during the past few years 
from only about 4.3 trillion cubic feet in 1999 (U.S. Energy 
Information Administration, 2002§). According to the most 
recent DeGolyer & MacNaughton evaluation (January 1, 2002), 
Bolivian natural gas reserves had increased more than 600% 
since 1997, and petroleum reserves increased 350% since 1997 
(Petréleo & Gas Magazine, 2002). 

Bolivia has been producing natural gas since the 1960s. 
Exports have primarily been to Brazil (under a 20-year contract) 
since December 1998; small volumes began flowing to 
Argentina in June 2002. The domestic Bolivian gas market is 
small, and although it is expected to grow, export markets will 
remain the key destination for Bolivian gas. 

In February 2002, Bolivia and Brazil pledged to strengthen 
bilateral ties in the energy field. One possibility is a $5 billion 
gas pipeline, known as Gafin, that would connect southern 
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} Bolivia with southern Paraguay, northern Argentina, the 
southern Brazilian State of Santa Catarina, and Brazil’s capital 
city of Brasilia. Aggressive exploration efforts in recent years 
have led to many large discoveries; several fields were more 
than 5 trillion cubic feet. Blocks that contain significant gas 
reserves include block 20 (Tarija West), San Antonio and San 
Alberto, Caipipendi, and El Dorado. 

Companies that controlled the larger natural gas reserves 
included Empresa Petrolera Andina, Total E.P. Bolivie, Petréleo 
Brasileiro S.A. (Petrobras), BG Group, and Maxus Bolivia, Inc. 

Caipipendi contained the largest field, Margarita, which held 
13 trillion cubic feet, according to some estimates. Growth in 
i supply has outpaced growth in demand, and exploration has 
slowed considerably since 1999. In 2002, Petrobras said that it 
expected natural gas production in the southern San Alberto 
field to double by 2003 to nearly 500 million cubic feet per day. 
The adjacent San Antonio gasfield was being developed by the 
same consortium (Petréleo & Gas Magazine, 2002). 
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The transportation network of Bolivia comprised 52,216 
kilometers (km) of highways. The Pan-American highway, 
which links Argentina and Peru, crosses the country from south 
to northwest. The rail system consisted of two independent lines 
that were separated by the eastern Andes. The western line 
connects the cities of Cochabamba, La Paz, which is the capital, 
and Oruro with northern Argentina and the Chilean ports of 
Antofagasta and Arica. The eastern line connects Santa Cruz 
. with northern Argentina and western Brazil. The Bolivia-Brazil 
pipeline, which tapped Bolivia’s Rio Grande sources, came 
onstream in July 1999. It was the largest private sector 
infrastructure project in South America, and partners included 
Enron Corp., which was planning to sell its share; BG; El Paso 
Corporation; Petrobras; Shell Oil Co; and Totalfina Elf S.A. 

; The project began in 1996 and cost $2.1 billion. It serves Sado 
. Paulo, Brazil, with an extension southward to Porto Alegre. 

Petrobras’s preferential access to the Brazilian section of the 
_ Bolivia-Brazil pipeline and the pricing of Bolivian gas have 
. become controversial. Among other problems, the depreciation 
of Brazil’s currency and high transportation tariffs have raised 
the price of Bolivian gas, making it less competitive with fuel oil 
and liquified petroleum gas. In July 2001, Bolivia’s largest 
natural-gas-producing companies—Repsol-YPF, BG, and 
British Petroleum—decided to form a liquefied natural gas 
(LNG) export consortium (called Pacific LNG) in hopes of 
delivering Bolivian gas to the U.S. market. The project could 
involve constructing a 692-km (430-mile) pipeline from 
Bolivia’s southern Margarita field to a port (most likely Ilo) in 
southern Peru or to Cobija or Mejillones in northern Chile (U.S. 
Energy Information Administration, 2002§). 
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Outlook 


The Bolivian economy will continue to rely heavily on the 
hydrocarbon sector. Slow economic growth in the United 
States, which has been Bolivia’s major trading partner, regional 
economic problems, and low prices for Bolivia’s commodity 
exports (for example, tin) have not helped matters. In general, 
the weak global economy has stifled Bolivian exports and 
foreign investment flow into the country. Making matters even 
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worse, La Paz was hit by the worst flooding in 25 years in late 
February 2002. Taxes and royalties to be paid oni internal sales 
of finished petroleum products will remain essential revenues for 
the national treasury. The Bolivia-Brazil natural gas pipeline 
project is expected to become a major driving force for the 
Bolivian economy in addition to transporting natural gas to 
Brazil, which is the largest South American market. At the same 
time, the project will help attract private investments for the 
hydrocarbon sector because the volumes of natural gas to be 
provided to Brazil will activate exploration and production 
activities. Bolivia’s main hope for future economic growth 
hinges on increasing natural gas exports and becoming a major 
energy hub for natural gas for South America’s Southern Cone 
in coming years. Possible markets for Bolivian natural gas 
include Argentina, Brazil, Mexico, and the United States. 
Progress, however has been slow. Bolivia is on its way to 
becoming a natural gas hub for the Southern Cone as well as a 
major exporter of LNG to Mexico and the United States. The 
country’s oil and natural gas production potential has not yet 
been reached. The value of these exports will range from $125 
million for the first year to $500 million per year after 5 years of 
operation. If thermoelectric powerplants are included and the 
pipeline system is expanded, then exports can be doubled. Other 
benefits for Bolivia included attraction of private investment 
needed for natural gas exploration and development and 
infrastructure development along the pipeline (compression 
facilities, liquid extraction plants). 
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Major Sources of Information 


Vice Ministerio de Mineria y Metalurgia 
Ave. Mariscal Santa Cruz 
Palacio de Comunicaciones Piso 14 
La Paz, Bolivia 
Telephone: (591-2) 371165 
Fax: (591-2) 359998 

Asociacion National de Mineros Medianos, 
Calle Pedro Salazar No. 600 
Casilla 6190, La Paz, Bolivia 
Telephone: (591-2) 417522 
Fax: ($91-2) 414123 

Camara Boliviana de Hidrocarburos, 
Radial 17 % 6to. Anillo, Zona Oeste 
Santa Cruz de la Sierra, Bolivia 
Telephone: (591-3) 538799 
Fax: (591-3) 577868 


Major Publications 


Ministerio de Desarrollo Econémico, Vice Ministerio de 
Mineria y Metalurgia, La Paz: 
Boletin Estadistico 2001 
Publicacion Oficial No. 194 

Asociacion National de Mineros Medianos: Memoria e Informe 
Anual—2001 | 

Camara Boliviana de Hidrocarburos: Petréleo & Gas Magazine. 
bimonthly publication. 
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TABLE 1 
_ BOLIVIA: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


Commodity 2/ 1997 1998 1999 2000 2001 
METALS 


Antimony: 


Mine output, Sb content 5,999 4,735 2,790 1,907 2,264 
Metal including Sb content of trioxide 4,136 3,836 2,241 1,285 1,992 
Arsenic, mine output, arsenic trioxide, arsenic sulfide 282 284 437 318 846 
Bismuth: 
Mine output, Bi content 684 1,032 708 75 el 60 
Metal, smelter 55 83 57 6 66 
Copper, mine output, Cu content 182 48 252 110 18 
Gold, mine output, Au content 3/ kilograms 13,292 14,444 11,788 12,001 r/ 12,395 
Lead: 
Mine output, Pb content 18,608 13,848 10,153 9,523 8,857 
Metal, smelter, primary 77 65 45 251 106 
Silver: 
Mine output, Ag content kilograms 387,200 404,000 422,492 433,592 408 000 
Refined 4/ do. 1,112,411 1,157,954 72,195 55,720 32,603 
Tantalum, tantalite do. 727 15,624 8,808 9,443 11,992 
Tin: 
Mine output, Sn content 12,898 11,308 12,417 12,464 12,298 
Metal, smelter 16,853 11,102 11,166 9,353 11,293 
Alloys 123 160 75 217 139 
Tungsten, mine output, W content $13 497 334 382 $33 
Zinc, mine output, Zn content 154,491 152,110 146,316 149,134 141,226 
INDUSTRIAL MINERALS 
Arsenic trioxide 282 284 437 318 846 
Barite 4,402 2,500 6,005 3,050 6,253 
Bentonite 50 50 e/ 50 e/ -- 159 
Cement, hydraulic 1,034,800 1,169,000 1,201,000 r/ 1,072,000 r/ 1,100,000 e/ 
Gemstone, amethyst: 
Polished kilograms 18 21 20 e/ 20 e/ 20 e/ 
Rough do. 122 140 314 320 65 
Gypsum, crude 20 - - - - 
Marble 274 250 468 673 374 
uartz kilograms 39 31 36 - 7 
Salt 869 $62 688 327 308 
Slate (pizarra 458 484 198 269 246 
Ulexite 12,309 7,026 15,362 r/ 41,021 r/ 32,477 
MINERAL FUELS AND RELATED MATERIALS 
Gas, natural: 
Gross million cubic meters 5,349 6,756 6,800 e/ 6,900 e/ 10,000 e/ 
Marketed do. 3,341 3,426 3,396 3,398 r/ 4,870 e/ 
Natural gas liquids: e/ 
Natural gasoline thousand 42-gallon barrels 3,000 3,000 3,000 3,000 3,000 
Other (consumption) do. 2,600 2,600 2,600 2,600 3,000 
Petroleum: 
Crude including condensate do. 10,585 12,775 1/ 10,680 r/ 10,150 r/ 12,775 
Refinery products: e/ do. 
Liquefied petroleum gas do. 730 5/ 730 S/ 700 720 720 
Gasoline do. 3,650 5/ 4,015 5/ 3,700 3,690 3,700 
Jet fuel do. 1,095 S/ 1,095 5/ 1,000 1,100 1,100 
Kerosene do. 365 5/ 365 5/ 400 400 400 
Distillate fuel oil do. 2,920 5/ 2,920 5/ 3,000 3,000 3,100 
Residual fuel oil do. 365 5/ 365 5/ 200 200 210 
Unspecified do. 4015 5/ 5,110 5/ 4,200 4,500 4,400 
Total do. 13,140 5/ 14,600 5/ 13,200 13,600 13,600 


e/ Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. r/ Revised. -- Zero. 

1/ Table includes data available through July 29, 2002. 

2/ In addition to the commodities listed, a variety of industrial minerals (clays, crushed and broken stone, dimension stone, and sand and gravel) 
are produced, but available information is inadequate to make reliable estimates of output levels. 

3/ Includes production of metallic gold. 

4/ Includes production of metallic silver. 

5/ Reported figure. 
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THE MINERAL INDUSTRY OF 


BRAZIL 


By Alfredo C. Gurmendi 


Brazil was Latin America’s largest economy and the eighth 
largest worldwide and had a population of more than 174 
million. The gross domestic product (GDP) was $611.2 billion,’ 
or $1.34 trillion in terms of purchasing power parity in 2001. 
Brazil’s GDP growth rate was 1.7% compared with 4.5% in 
2000. Foreign exchange reserves decreased to about $33 billion 
from $36.3 billion in 2000 and the peak level of $51.4 billion in 
1997. Brazil’s total debt burden amounted to $216.5 billion. 
The trade balance increased substantially to $2.6 billion surplus 
compared with $749 million in 2000 and the peak level of $6.6 
billion in 1998. Exports were valued at $58.2 billion, and 
imports, at $55.6 billion. The growth of Brazil’s economy 
slowed considerably in 2001 because of a slowdown in major 
markets (Europe, Japan, and the United States) and the 
increasing of interest rates by the Brazilian Central Bank to fight 
inflationary restraints. Inflation was 7.7% compared with 6% in 
2000. Brazil’s currency (real) devaluation helped moderate the 
downturn in economic growth in the second half of 2001, which 
was affected by the terrorist attacks of September 11 and the 
intensification of the Argéntine crisis (Departamento Nacional 
de Producdo Mineral, 2002a, p. 10; Ferraz, 2002, p. 1; Banco 
Central do Brazil, 2002c§?; Economic Commission for Latin 
America and the Caribbean, 2002b§; U.S. Central Intelligence 
Agency, 2002§; World Bank Group, 20028). 

In 2001, foreign direct investment (FDI) inflows to the Latin 
American and Caribbean region amounted to about $79.7 
billion, which was almost 10% lower than that of 2000 ($88.5 
billion). Mexico, however, set a record of more than $24.7 
billion of FDI in 2001 followed by Brazil with about $22.6 
billion. Brazil’s share of the region’s net FDI inflows decreased 
by 31.1% compared with that of 2000 ($32.8 billion) and was up 
from the $1.5 billion at the beginning of the past decade (Banco 
Central do Brazil, 2002b§). Within the Mercado Comin del 
Cono Sur (Mercosur) (Souther Cone Common Market), which 
included Argentina, Brazil, Paraguay, and Uruguay plus Bolivia 
and Chile as associated members, Brazil was followed at a 
considerable distance by Chile ($4.6 billion), Argentina ($3.2 
billion), Bolivia ($550 million), Uruguay ($320 million), and 
Paraguay ($152 million). Brazil was the largest recipient of FDI 
in the region for the sixth consecutive year largely because of 
the sale of state-owned assets, primarily in the service sector, 
telecommunications, energy, and finance, by the Government 
(Economic Commission for Latin America and the Caribbean, 
2002a§). 

In 2001, the Economic Commission for Latin America and the 
Caribbean reported that Brazil received $1.1 billion of FDI in 


'Where necesary, values have been converted from the Brazilian real (R$) to 


US. dollars at the rate of R$2.358=US$1.00. 


7References that include a section twist (§) are found in the Internet References 


Cited section. 
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the finance sector for the privatization of the Banco do Estado 
de So Paulo. The International Monetary Fund endorsed 
Brazil’s move to a system of inflation targets and currency 
devaluation to guide its monetary policy into 2002. This action 
indicated that the country could reduce its account deficit of 
$35.2 billion down to an equivalent of 5.8% of the GDP thus 
helping restore confidence in the Government’s economic 
management and creating conditions for lower interest rates and 
economic recovery (Banco Central do Brazil, 2002a§). 

The Brazilian strategic plan Plano Real continued to be based 
on constitutional reviews, direct acquisitions of assets via 
mergers and joint ventures with the private sector, and 
macroeconomics to achieve its goals and to encourage new 
capital flows into the Brazilian economy. Given that the 
economy was in recovery, however, the currency devaluation 
and a tough fiscal austerity plan helped restore confidence in the 
Government’s economic management and create favorable 
conditions for lower interest rates and Brazil’s economic 
recovery that began in the second one-half of 2001 and 
continued into 2002. Brazil turned a fiscal deficit of 3% of the 
GDP in 1997 to a surplus of 3% in 1999 and 4.6% budget 
surplus in 2001 (Departamento Nacional de Producdo Mineral, 
2002a, p. 11; Banco Central do Brasil, 2002a§). 

In 2001, Brazil’s trade balance was affected by a reduction in 
demand and depressed prices for mineral exports and higher 
prices for crude oil imports. The mineral sector had a deficit of 
$1.4 billion; if petroleum and its derivatives and natural gas 
were excluded, however, then the surplus would have been $5.3 
billion (Departamento Nacional de Producgdo Mineral, 2002a, p. 
11). 

Brazil produced 70 mineral commodities (45 industrial 
minerals, 21 metals, and 4 fuel minerals), such as bauxite, coal, 
columbium (niobium), chromite, gemstones, gold, iron ore, 
kaolin, manganese, tantalum, and tin from large deposits and 
exported them to the global marketplace in 2001. In Latin 
America, particularly within Mercosur, Brazil continued to be 
the leading producer of aluminum, cement, ferroalloys, gold, 
iron ore, manganese, steel, and tin. Brazil’s reportedly large 
mineral reserves and other identified resources helped make it 
one of the most dynamic markets in the world and constituted 
one-third of the Latin American economy (Departamento 
Nacional de Produgdo Mineral, 2002a, p. 11). The country 
continued with its petroleum exploration program to expand 
reserves as well as to reduce dependence on oil imports, which 
satisfied about 24.2% of its crude oil requirements (Petrobras, 
2002, p. 4). 

Brazil’s petroleum and mining industries and utilities attracted 
investors’ interest because of the country’s diversified minerals 
endowment, the Government’s macroeconomic policies, and a 
skilled labor force. Major international mining, petroleum, and 
steel companies were notably interested in or very active by 
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acquiring exploration properties, mining prospects, and steel 
firms. They were particularly interested in oil and gas, iron ore, 
steel, coal, gold, copper, and diamond, in order of importance. 

The megamergers of British Petroleum Ltd. of the United 
Kingdom and Amoco Corp., Exxon Corporation and Mobil Oil 
Corp. (ExxonMobil), and Chevron Corp. and Texaco Corp. 
(ChevronTexaco) of the United States, and others entered in joint- 
venture oil/gas projects with Petrdéleo Brasileiro S.A. (Petrobras). 
Petrobras viewed such a trend of mergers as significant to improve 
and strengthen economies of scale, competitiveness, operational 
synergy, and regional strategies, which will impact future oil/gas 
joint ventures between Petrobras and the private sector. Equally 
important to Brazil will be the Minas Gerais iron ore joint venture 
between Companhia Vale do Rio Doce (CVRD) and China’s 
Shanghai Baosteel Group Corp. that will begin in 2002 and the 
Sossego copper-gold joint venture between CVRD and Phelps 
Dodge Corp. of the United States that also will begin in 2002 
(Metal Bulletin, 2001; Ferraz, 2002, p. 3). Since 1991, the more 
than 500 transnational corporations that have established 
operations in Brazil have brought in $240 billion in registered 
investment with the Banco Central do Brasil; of that total, $57.1 
billion was received by the minerals sector. The Banco Central do 
Brasil also reported that since 1996, the accumulated net FDI 
amounted to $136 billion as equity capital, of which $31 billion 
was used for acquisitions of state-owned assets and $105 billion 
(excluded privatizations) was for direct acquisitions and joint 
ventures with the private sector (Banco Central do Brasil, 
2002b8). 

The list of active international mining and oil companies in 
Brazil included Repsol-YPF of Argentina; BHP Minerals 
International Exploration Inc. and Western Mining Corp. 
Holdings Ltd. of Australia; Barrick Gold Corp., INCO Limited, 
and TVX Gold Inc. of Canada; Shanghai Baosteel Group Corp. 
of China; EDP of Portugal; Anglo American plc, Billiton plc, 
and Rio Tinto plc of the United Kingdom; Iberdrola S.A. of 
Spain; and Enron Energy Corp., ExxonMobil (Esso Brasileira de 
Petréleo Ltda.), Newmont Mining Corp., Placer Dome U.S. Inc., 
Royal Dutch/Shell Group, and ChevronTexaco (ChevronTexaco 
Brasil S.A.) of the United States (Ferraz, 2002, p. 4). 


Government Policies and Programs 


The legal framework for the development and use of mineral 
resources in Brazil was established by the Federal Constitution, 
which was enacted on October 5, 1988. On August 15, 1995, the 
Brazilian Congress approved Constitutional Amendments Nos. 6 
and 9, which allow the participation of the private sector via joint 
ventures and/or privatization investment in the sectors of mining, 
natural gas, and petroleum and in the deregulated sectors of 
coastal and river shipping, telecommunications, and 
transportation. The 45-year Government monopolies of the oil 
and gas industries and fuel price subsidies were ended in 1999, 
thus allowing Petrobras to enter into joint ventures with foreign 
investors. The Agencia Nacional do Petrdleo, however, regulates 
the petroleum industry (Ferraz, 2002, p. 6; Pimentel, 2002a, p. 3- 
5). In 2001, other significant actions were undertaken by the 
Brazilian Government. The Brazilian import tax for minerals, in 
general, was reduced; the rates vary from 3% to 9%—ores and 
concentrates were 5%, and other products, 7%. The export tax 
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does not apply to exported mineral products. The tax on 
industrialized products does not apply to mining activities, 
although there is a “value-added tax.” In most cases, the basis for 
assessment of corporate income taxes is the net profit for the fiscal 
year; the tax rate ranges between 10% and 15% and is levied on 
gross profit. Profits can be expatriated. Equity ownership, which 
is allowed via privatization or by direct acquisition, can be as high 
as 100% (Departamento Nacional de Producgdo Mineral, 2002d, p. 
5-8; Pimentel, 2002b, p. 10-15). In 2001, the Concessions Law 
created additional opportunities for the private sector in public 
utilities previously reserved for the Government. 

All the above actions, which were undertaken by the 
Government to open the Brazilian economy to international 
competition, have continued to create an environment that 
attracts domestic and foreign investments equally. The 
establishment of joint ventures in the sectors of construction and 
management of railroads, ports, telecommunications, and 
hydroelectric powerplants, metals, and oil and gas has become a 
common practice in Brazil. 

The Brazilian Constitution and the Mining Code, law No. 
9314 of January 1997, provide greater flexibility for investment 
in the Brazilian mining sector. Article 7 of this law stipulates 
that the exploitation of mineral deposits will depend upon an 
exploration authorization permit granted by the General Director 
of the Departamento Nacional de Produgdo Mineral (DNPM) 
and a Development Concession issued by the Minister of Mines 
and Energy. Licensing is a restricted system applicable 
exclusively to the exploitation of industrial minerals. The 
DNPM is responsible for enforcing this mining code and its 
complementary legal provisions. In 2001, the DNPM issued 
32,000 exploration licenses compared with 21,200 in 2000 and 
reported an investment of $180 million in mineral exploration 
compared with $104 million in 2000. Companhia de Pesquisa 
de Recursos Minerais (CPRM) (the Brazilian Geological 
Survey) is developing programs for basic geologic mapping, 
metallogenetic and hydrogeologic mapping, and prospecting in 
areas of potential development, in addition to creating and 
maintaining geologic and economic data bases, particularly for 
coal, copper, diamond, gold, kaolin, nickel, peat, and zinc, to 
assist potential investors in the minerals sector. In 2000, a 
reorganization was proposed whereby the DNPM will be called 
the National Agency of Mining, and the CPRM will be called 
the National Geological Service (Departamento Nacional de 
Producgdo Mineral, 2002b, p. 25, 30-31; Ferraz, 2002, p. 1-2). 


Environmental Issues 


The Brazilian Environmental Policy (BEP) is executed at 
three levels—Federal, State, and municipal. The coordination 
and formulation of the BEP is the responsibility of the 
Ministério de Meio Ambiente (MMA). Linked to the MMA is 
the Conseho Nacional de Meio Ambiente, which grants the 
environmental licenses that are required for all mining activities 
in Brazil. Law No. 88351 of 1986 established the National 
System for the Environment, which comprises representatives of 
the Federal, State, and local governments and private 
foundations involved in environmental protection and 
improvement. Article 225 of the 1988 Brazilian Constitution 
stipulates that mining operators must reclaim areas that they 
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have environmentally degraded. In Brazil, the environmental 
legislation applied to mining is basically consolidated in the 
following environmental requirements: environmental impact 
study (EIA), environmental licensing (LA), and plan for 
recovery of degraded areas (PRAD). An EIA applies to mining 
projects of any mineral substance; an LA is mandatory for 
installing, expanding, and operating any mining activity under 
the systems of mining concession or licensing; and a PRAD 
requires suitable technical solutions to rehabilitate the soil and 
other aspects of the environment that might be degraded by 
mining operations (Departamento Nacional de Produ¢g4o 
Mineral, 2002b, p. 35-38). The Ministério de Minas e Energia 
enforces the 1989 decree, which prohibits the use of mercury 
and cyanide in the mining of gold unless approved by Brazilian 
local environmental agencies, and offers technical assistance on 
producing gold without affecting the environment to small-scale 
independent miners (garimpeiros), in particular. Environmental 
impacts are expected to be lessened in the future. 

Resolution 010 of December 6, 1990, requires that all mining 
operations obtain LAs prior to the granting of mineral rights by 
the DNPM. As environmental problems have increased, 
antipollution measures have been enacted to eliminate the 
sources of pollutants and to mitigate their effects on the 
environment. 


Production 


In 2001, the total value of minerals produced (gas and crude 
oil included) was about $9.4 billion, or about 1.5% of the GDP. 
The mineral-based industries amounted to $51 billion, or about 
8.3% of the GDP. Crude oil and natural gas amounted to almost 
$6 billion. The mineral sector grew by 3.4% in 2001 compared 
with 11.1% in 2000. The electricity rationing affected 
consumption and investment flows and the minerals sector 
performance decreased during the second one-half of 2001. 
Depletion of shallow gold and tin deposits and environmental 
constraints on garimpeiros affected their outputs of gold and tin 
(Departamento Nacional de Produc¢do Mineral, 2002c, p. 21; 
Banco Central do Brasil, 2002c§). 

The major integrated steelworks were the structure and rail 
producer Aco Minas Gerais, S.A., Latin America’s largest 
integrated steelmaker Companhia Siderurgica Nacional (CSN), 
the carbon steel sheet and plate producer Companhia 
Siderurgica Paulista, the slab producer Companhia Siderirgica 
de Tubardo, and Brazil’s second largest steel mill Usinas 
Siderurgicas de Minas Gerais, S.A. These companies produced 
about 17.1 million metric tons (Mt), or about 64% of the total 
Brazilian steel production of 26.7 Mt (Departamento Nacional 
de Produ¢do Mineral, 2002c, p. 64). Brazil remained as the 
largest iron ore producer in the world with flat ouput in 2001 at 
208.7 Mt. CVRD produced about 57% of the iron ore (Mining 
Journal, 2002c). Minera¢do Rio do Norte S.A. (MRN), the 
majority of which was privately owned, was the world’s third 
largest bauxite producer and exporter; it produced about 79% of 
Brazil’s total bauxite production, which amounted to about 13.9 
Mt. The four major aluminum smelters, Albras-Aluminio 
Brasileiro S.A., Alcoa Aluminio S.A., Companhia Brasileira de 
Aluminio, and Billiton Metais S.A., produced 87.9% of the 
primary aluminum production of 1.1 Mt (table 1). 
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Trade 


Brazil was the largest open market and the economic center of 
Mercosur. In 2001, the member countries of Mercosur had almost 
247 million people, 27.1% of the Western Hemisphere’s 
population, and a combined GDP of almost $2.0 trillion, which 
represented about 77% of South America’s total GDP (Cowley, 
2001). Brazil accounted for about 71% of Mercosur’s population 
and almost 67% of its GDP (U.S. Central Intelligence Agency, 
2002§). Most multinational companies considered this growing 
trade bloc, which followed the North America Free Trade 
Agreement (NAFTA) and the European Union, to be extremely 
important because of its size and the amount of trade that takes 
place in the region. NAFTA has had an impact on Latin America’ 
and Caribbean Basin trade, which increased to about $109 billion, 
or about 73% higher than that of 1991 ($63 billion). When 
Mercosur is fully integrated, unrestricted movement of goods, 
labor, and services is expected to take place among the four 
principal members and the two associate members. Mercosur has 
had an impact on Latin intraregional trade, which increased to about 
$30 billion in 2001 from $7 billion in 1983. Intra-Mercosur trade 
amounted to $20 billion, and mineral trade amounted to $6.5 billion 
(Departamento Nacional de Producgdo Mineral, 2002a, p. 16-17). 

In 2001, Brazil sold 17% of its exports to the other Mercosur 
members and 26% to the other countries in Latin America. 
Total minerals trade between the major players of Mercosur, 
Brazil ($1.7 billion) and Argentina ($800 million), amounted to 
$2.5 billion. Brazilian mineral imports were valued at $12.7 
billion, or 4.5% lower than those of 2000 ($13.3 billion), and its 
total mineral exports were $12.1 billion, or about the same level 
as those of 2000 ($12.0 billion). The values of the principal 
exports were $2.9 billion for iron ore; $2.3 billion, steel 
products; and $1.2 billion, aluminum. In addition to petroleum 
and derivatives ($4.3 billion), other major mineral imports ($1.9 
billion) were, in order of importance, copper, phosphate rock, 
potash, sulfur, and zinc (Departamento Nacional de Producgdo 
Mineral, 2002c, p. 16; Ferraz, 2002, p. 6). 

Brazil-U.S. trade relations during the past decade grew at an 
unprecedented rate. The U.S. imports were primarily 
manufactured and semimanufactured Brazilian goods of high 
aggregate value, such as steel and chemical products, as well as 
other commodity exports. Brazilian exports to Europe and 
Japan consisted mostly of raw materials; in order of importance, 
these were iron ore, manganese, marble, and granite, and 
agricultural commodities. 

In 2001, total trade between Brazil and the United States was 
$4.1 billion. Exports increased by 27.5% to $3.1 billion, and 
imports decreased by 3.0% to $1.0 billion. Brazil’s mineral 
trade balance with the United States increased to a surplus of $2 
billion from a surplus of $1.2 billion in 1999 (Departamento 
Nacional de Producgdo Mineral, 2002a, p. 16). 


Structure of the Mineral Industry 


The mineral industry of Brazil was large by world standards. 
The major portion of the industry was partially or wholly owned 
by Brazilian corporations, private Brazilian investors, and/or 
foreign companies. The exceptions were the natural gas and 
petroleum industries, which were 100% Government owned 
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through Petrobras and comprised five subsidiaries—Petrobras 
Distribuidora S.A., which was the petroleum products 
distribution company; Petrobras Internacional, S.A., which was 
the foreign operating company; Petrobras Transporte S.A., 


which was the company that constructed and operated pipelines, - 


terminals, vessels, and facilities needed for the transportation 
and storage of oil and derivatives, natural gas, and bulk . 
products; Petrobras Quimica, S.A., which was the integrated 
refining-petrochemical operations company; and Petrobras Gas 
S.A., which was the company that produced, traded, and 
distributed natural and liquefied natural gas, and fertilizers 
company (Petrobras, 2002, p. 10-29). 

The structure of the Brazilian mineral industry continued to 
change to a privately owned/Government-regulated regime from 
one that was Government owned/Government operated. 
Between 1991 and 2001, the Government privatized the 
telecommunications and electrical energy sectors, the steel 
industry, and CVRD. In addition, 40 cement companies were 
operating 64 cement plants and 7 grinding plants with a clinker 
capacity of 45 Mt, and 30 iron ore mining companies were 
operating 80 mines and 43 processing plants (Departamento 
Nacional de Produ¢do Mineral, 2001, p. 159; 2002c, p. 45-46). 

In 2001, Brazil’s total labor force was nearly 80 million. Of 
this total, services represented 53%; industry, 24%; and 
agriculture, 23%. The unemployment rate was 6.4% (U.S. 
Central Intelligence Agency, 2002§). The minerals sector 
employed about 5% (960,000) of the industry total (19.2 
million); this did not include the nearly 650,000 garimpeiros 
active in Brazil (Vale, 2002, p. 1). Employment in the mining 
sector continued its downward trend because Brazil’s economy 
was affected by its recent slow economic recovery, electricity 
crisis, and the increases of efficiency and productivity in the 
private sector that resulted from the forming of joint ventures, 
mergers, and privatizations, particularly in the steel and mining 
sectors (table 2). 


Commodity Review 
Metals 


Alumina, Aluminum, and Bauxite.—Primary aluminum 
production amounted to about 1.13 Mt of metal, or 11% lower 
than that (1.27 Mt) of 2000. Primary aluminum producers were 
Albras-Aluminio Brasileiro S.A. (29%), Alcoa Aluminio S.A. 
(23%), Companhia Brasileira de Aluminio (CBA) (19%), 
Billiton (17%), Alcan Aluminio do Brasil S.A. (8%), and Vale 
do Sul Aluminio S.A. (Aluvale) (4%) (Departamento Nacional 
de Producdo Mineral, 2002c, p. 25). Bauxite production was 
13.9 Mt, which was about the same level as that of the previous 
year. The MRN joint venture [owned by CVRD (40%), Billiton 
(14.8%), Alcoa (13.2%), Alcan (12%), CBA (10%), Norsk 
Hydro Group (5%), and Reynolds Aluminio do Brasil (5%)] 
accounted for almost 81% of the total bauxite production (11.2 
Mt) for 2001. Alumina production was 3.8 Mt, which was about 
the same level as that of 2000, of which a consortium led by 
Aicoa (54%), Billiton (36%), and Alcan (10%) produced 44%; 
Aluminio do Norte do Brasil S.A., 43%; and CBA, 13%. 
Exports amounted to 4 Mt of bauxite valued at $110 million, 1.2 
Mt of alumina valued at $215 million, and 1.4 Mt of primary 
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aluminum valued at $1.7 billion (Departamento Nacional de 
Produc¢do Mineral, 2002c, p. 25-26). 

MRN planned to open its new mine, which has bauxite 
reserves of 800 Mt and a capacity of 2 million metric tons per 
year (Mt/yr), in the Papagalo plateau, Trombetas, Para. The 


.Papagalo Mine will maintain MRN’s total bauxite ore 


production capacity at about 12 Mt/yr. CVRD was planning to 
invest $400 million in the bauxite-alumina-aluminum sector. 
The Albras facility at Vila do Conde, Para (CVRD, 51%, and 
Nippon Amazon Aluminio Co., 49%), produced 369,200 metric 
tons (t) of primary metal in 2001, and was to be expanded to 
400,000 metric tons per year (t/yr) capacity at a cost of about 
$100 million in the near future. Alcan invested $370 million in 
expansions of its complex facility at Lamina¢do de 
Pindamonhangaba in Sdo Paulo to increase its production 
capacity to 280,000 t/yr from 120,000 t/yr in 2001. 

The Alcoa aluminum smelter owned by Alcoa (53.66%) and 
Billiton (46.34%) at Sdo Luiz, Maranhdo, was expanded to 
239,000 t/yr from 194,000 t/yr in 2001 at a cost of $550 million. 
Alcan expanded its aluminum sheet production capacity to 
120,000 t/yr from 100,000 t/yr in 2001 as a part of a $380 
million investment program and was planning to increase its 
primary capacity to 150,000 t/yr. Investments in the aluminum 
sector could reach up to $1.6 billion within the next few years. 
Latapack-Ball S.A., which produced aluminum cans, invested $5 
million to increase its plant capacity in Jacaref, State of Sdo 
Paulo, to 2 billion aluminum cans from 1.7 billion. Brazil’s goal 
to recycle 80% of its aluminum cans was not achieved, but it 
came very close at 77% (Departamento Nacional de Produ¢do 
Mineral, 2002c, p. 26; Ferraz, 2002, p. 2). 

MRN was set up to mine the Oriximina bauxite deposit near 
the Trombetas River in conjunction with the Papagalo bauxite 
mine in Para and will supply the feed to Alcoa’s refinery at Sao 
Luis, Maranhao. CBA planned to invest $700 million to 
produce 500,000 t/yr of alumina and to expand its aluminum 
capacity to 360,000 t/yr from 220,000 t/yr. Alunorte began an 
expansion program to increase its alumina production capacity 
by about 40% to 2.3 Mt/yr from 1.6 Mt/yr by 2005 
(Departamento Nacional de Produ¢4o Mineral, 2002c, p. 26; 
Ferraz, 2002, p. 2, 6). 


Columbium (Niobium) and Tantalum.—Brazil continued to 
be the world’s most significant producer and main supplier of 
columbium to the global markets. Brazil produced about 92.4% 
of the world’s total output, or 31,200 t of pyrochlore (Nb,O,) in 
concentrates, 18,218 t of columbium in alloys, and 1,274 t of 
columbium in oxides from two open pits located in Araxa, State 
of Minas Gerais, and Cataldo, State of Goids. In 2001, 
Mineracdo Cataléo de Goias Ltda. (MCGL) (a joint venture of 
Bozzano Simonsen S.A. of Brazil, 68.5%, and Anglo American, 
31.5%) and Companhia Brasileira de Metalurgia e Minerac¢d4o 
(CBMM) [a joint venture of Grupo Moreira Sales S.A. of Brazil 
(55%) and Molycorp, Inc., of the United States (45%)] 
accounted for 61.5% and 38.5%, respectively, of Brazil’s 
65,000-t/yr pyrochlore production capacity. The columbium 
plants of CBMM in Araxa and MCGL in Ouvidor accounted for 
about 88% of Brazil’s pyrochlore production and supplied about 
79% of the world demand for ferrocolumbium. The Araxa, 
Cataldo, and Ouvidor columbium ore deposits contained 90% (5 
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Mt) of the world’s pyrochlore reserves. Tantalum production 
totaled 50 t. The Araxa deposit, which was considered to be one 
of the world’s largest (450 Mt with 2.5% Cb,O,) and most 
economically viable ore body, produced 50,400 t in 2001. The 
upward trend in tantalum supply will continue in response to 
increased world demand (Departamento Nacional de Producdo 
Mineral, 2002c, p. 83-84). 


Copper.—Copper content of concentrate production 
amounted to 32,000 t, which was a very small increase 
compared with that of 2000. The concentrate was produced by 
Mineracdo Carafba S/A’s [Grupo PARANAPANEMA (GP)] 
deposit in Jaguari, State of Bahia, which was Brazil’s only 
underground copper mine (Departamento Nacional de Producdo 
Mineral, 2002c, p. 41). 

In 2001, Caraiba Metais S/A (CMSA) of Camacari, Bahia, 
produced 185,345 t of primary copper metal, which was a 
decrease of 4% compared with that of 2000; this also included 
486,700 t of copper concentrates imported from Chile (65%), 
Peru (14%), and other countries (21%). CMSA, which was the 
only electrolytic copper producer to meet Brazil’s metal copper 
demand of 335,200 t/yr, imported 148,000 t of copper cathode, 
mostly from Chile (85%) and Peru (13%), in 2001 
(Departamento Nacional de Producg4o Mineral, 2002c, p. 41-42). 

In 2001, the reserves at Cobre Salobo, which was Brazil’s 
largest copper project, were estimated to be 1,900 Mt at a grade 
of 0.65% copper and contained 0.96% copper-equivalent 
associated with gold, silver, and molybdenum, in order of 
importance. These reserves could support a 250,000-t/yr 
production capacity of refined copper with byproducts of gold, 
silver, and molybdenum, in order of added value. The project, 
which is in Maraba, Para, was a joint venture of Anglo 
American, the Brazilian Banco Nacional de Desenvolvimento 
Econémico e Social, and CVRD; each member held a one-third 
interest. The Salobo copper project was going through a 
reassessment process owing to the depressed prices for copper in 
2001 (Departamento Nacional de Produ¢do Mineral, 2002c, p. 
42). CMSA’s Camagari refinery in Bahia State expanded its 
cathode capacity to produce 220,000 t/yr of refined copper with 
an investment of $14 million in 2001. A feasibility study on the 
Chapada copper project (owned by Mineragdo Maraca S.A.) in 
Alto Horizonte, Golds, estimated that its ore reserves were 434.5 
Mt and contained 1.3 Mt of copper and 9.6 t of gold. The Cobre 
Sossego project, Cristalino, and Corpo Alem§o in Carajas, Para, 
are being explored by Minera¢4o Serra do Sossego S.A. (a joint 
venture between CVRD and Phelps Dodge Corp.); current 
resources of copper were estimated to be 400 Mt at a grade of 
1.14% copper and 0.34 gram per metric ton gold (Departamento 
Nacional de Produg4o Mineral, 2002c, p. 42). 

Brazil’s refined copper production was used primarily in the 
automobile and construction industries. Exports amounted to 
55,700 t of copper metal valued at $100 million, which went to 
Chile, 39%; Argentina, 33%; and the United States, 28% 
(Departamento Nacional de Produ¢4o Mineral, 2002c, p. 41-42). 


Gold.—Gold production was reported by the DNPM to be 
50.5 t, which represented 42 t from mining companies and 8.5 t 
from garimpeiros; this output was 8 t lower than that of 1997, 
which had the highest levels of output during the past 4 years 
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(table 1). Gold production from the garimpeiros and the private 
sector decreased because of higher production costs, depletion 
of shallower deposits, lower prices in the international market, 
and much higher environmental standards. CVRD, which was 
the largest gold producer, reported 18 t; AngloGold Ltd. of 
South Africa, which was the second largest gold producer, 
reported 13 t, of which Mineragdo Morro Velho S.A. (owned by 
AngloGold) produced 7 t and Mineragdo Serra Grande S.A. 
(owned by AngloGold), 6 t. Rio Paracatu Mineracd4o S.A. 
(owned by Rio Tinto, 51%, and Autram S/A, 49%) continued to 
be the third largest gold producer with 7 t. SAo0 Bento 
Minerac4o S.A. (owned by Eldorado Gold Corp.) was the fourth 
largest producer with an ouput of 4 t. Refindéd gold from the Sao 
Bento Mine was extracted by a combination of pressure 
oxidation and bioleaching (biox process) developed by Gold 
Fields Ltd. and Mintek Ltd. of South Africa. Mineracdo Maraca 
S.A.’s SAo Vicente Mine in Mato Grosso produced 1.5 t of gold. 
Production at the S4o Vicente Mine will be expanded to about 
10 t of gold during 2003 and 2004 (Departamento Nacional de 
Produc¢do Mineral, 2002c, p. 55-56). 

Brazilian gold production could increase significantly in the 
foreseeable future because of the growth of Brazilian copper 
production and of increased interest by domestic and foreign 
investors in largely unexplored areas in spite of the depressed 
gold market prices in 2001. More than 2,000 gold occurrences, 
which are mostly Precambrian vein deposits and alluvial placers, 
were known.(Departamento Nacional de Produgd4o Mineral, 
2001, p. 192; Ferraz, 2002, p. 4). 

AngloGold was planning to spend $50 million to implement 
the Amapari gold project in the State of Amapa, which will 
begin operating next year, and $6 million to explore for gold 
near to the Pedra Branca do Amapari in the Amazon region 
(Departamento Nacional de Produg4o Mineral, 2002c, p. 56). 


Iron and Steel.—Ferroalloys.—Ferroalloy production 
decreased to 734,000 t in 200! from 884,000 t in 2000; this 
significant decrease of almost 17% in ferroalloy output was the 
result of the country’s worst drought in decades that affected the 
hydroelectric power supply system. For the year, steel 
production amounted to 26.7 Mt, which represented a decrease 
of 2.2% compared with 2000. Brazil was the third largest 
ferroalloy producer in the world (Departamento Nacional de 
Producdo Mineral, 2002c, p. 62). Apparent domestic 
consumption was about 740,000 t. Brazil’s Prometal Produtos 
Metalurgicos S.A. took Norway’s Elkem A/S, which was one of 
the world’s largest manganese alloy producers, as a partner to 
produce a projected 500,000 t of ferromanganese by 2004; the 
project, in which Elkem will hold a 40% share, was in Maraba, 
Para. The manganese will come from the nearby Prometal 
Mine, and the iron ore will come from the Carajas district. Nova 
Era Silicon S.A. [a joint venture among CVRD (49%), 
Mitsubishi Corp. (25.5%), and Kawasaki Steel Corp. (25.5%)] 
was building a silicon ferroalloy plant in Nova Era, Minas 
Gerais, with an installed capacity of 48,000 t/yr. About two- 
thirds of its output was exported mainly to Japan, during 2000 to 
2001 and will continue between 2002 and 2010 (Departamento 
Nacional de Producg4o Mineral, 2002c, p. 62). 

Iron Ore.—Brazil produced 208.7 Mt of beneficiated iron ore 
compared with 208.8 Mt in 2000. About 96% of that production 
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was from the major iron ore companies—CVRD; Mineracées 
Brasileiras Reunidas S/A (MBR) (equally owned by CVRD and 
Mitsui e Co. Ltd. of Japan); Ferteco Minerac4o S.A., S.A. 
Mineracdo da Trindade (SAMITRI), Samarco Mineragdo S.A.., 
CSN, SOCOIMEX S.A., and Itaminas Comércio de Minérios 
S.A. In 2001, Brazil exported 155.7 Mt of iron ore and pellets 
valued at $2.9 billion (Departamento Nacional de Producdo 
Mineral, 2002c, p. 61-62). 

The total iron ore exports were 2.7% lower than those of 2000 
and were shipped to 40 countries worldwide. Total export 
revenues decreased by almost 5% from $3.05 billion in 2000. The 
major importers of Brazilian iron ore were Japan (18%), Germany 
(14%), China (9%), the Republic of Korea (7.6%), Italy (6%), the 
United States (5.2%), Belgium (4.8%), France (4.1%), Spain 
(3.8%), and Argentina (3.3%). The customized commercial 
products (varied chemical characteristics) sold were sinter feed and 
pellet feed (70.3%), pellets (21.4%), and lump ore (8.3%) 
(Departamento Nacional de Producdo Mineral, 2002c, p. 62). 

CVRD and Pohang Iron and Steel Co. of the Republic of 
Korea invested $220 million to produce 4 Mt/yr of pellets. The 
facility is in the port of Tubardo, Espirito Santo. CVRD was 
planning a new $400 million pelletizing plant with railroad and 
port facilities in Sd4o Luiz, Maranhado. MBR opened three new 
mines—Cap4o Xavier, Capitéo do Mato, and Tamandua—in 
Minas Gerais to increase capacity to 32 Mt/yr in 2004 and to 
offset the iron ore depletion at the Aguas Claras and the Matuca 
Mines. Mineracdo Corumbaense S.A. (a subsidiary of Rio 
Tinto) was planning a $200 million plant at Corumba in the 
State of Matto Grosso to produce | Mt/’yr of hot-briquetted iron 
to supply steel plants in Argentina. This facility will use natural 
gas from the 3,150-kilometer (km) pipeline between Bolivia and 
Brazil that connects the Santa Cruz de la Sierra, Bolivia, to 
Campinas, State of S4o Paulo (Departamento Nacional de 
Producdo Mineral, 2002c, p. 62). 

During 2000 to 2001, CVRD acquired the following Brazilian 
enterprises: SOCOIMEX (100%), which had the capacity to 
produce 7 Mt/yr of iron ore, for $48 million; Gulf Industrial 
Company (50%), which was the owner of a pellet plant in 
Bahrain with a 4-Mtyr capacity, $92 million; and SAMITRI 
(51%), $711 million. Caemi Mineragdo e Metalurgia S.A. 
controlled 85% of MBR, 10% was held by a consortium of 
Japanese steel producers, and 5%, by CVRD directly, which was 
acquired from Bethlehem Steel in late 2001. CVRD was 
planning to invest about $6 billion to focus in the mining sector 
by 2007 (Ferraz, 2002, p. 4-5; Mining Journal, 2002b, c). 

Pig Iron.—Brazil produced 27.8 Mt of pig iron, which was 
about the same level as that of 2000. The 2.5 Mt of exports, 
which was valued at $290 million, was approximately one-third 
of the pig iron traded in the world (Departamento Nacional de 
Producdo Mineral, 2002c, p. 62). 

Steel.—Brazil’s 2001 steel production totaled 26.7 Mt, which 
was a 2.1% decrease from that of 2000; this placed the country 
fifth in the world (Fenton, 2002). The major recipients of 
Brazil’s exports were Asia (5 Mt), Latin America (2 Mt), and 
the United States (1.4 Mt) (Instituto Brasileiro de Siderurgia, 
2001, p. 32). The Instituto Brasileiro de Siderurgia (IBS) 
stressed that the Brazilian steel industry needed to become more 
efficient because privatization has fundamentally improved 
efficiency and reduced employment levels of the Brazilian steel 
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industry. The IBS believes that vertical integration was evident 
as customers and suppliers of the steel companies participated in 
the auctions. The Government’s privatization program 
identified the Brazilian steel industry as one of the first sectors 
for auction via the stock exchanges of Rio de Janeiro and Sao 
Paulo. The state-owned steel companies were largely privatized 
between 1991 and 1993 (Ferraz, 2002, p. 6). 


Manganese.—In 2001, Brazil produced 2.2 Mt of manganese 
ore, which was about the same level as that of 2000. CVRD’s 
high-grade manganese mine Igarapé Azul in the Carajas Complex 
accounted for 70% of metallurgical manganese production, which 
was about the same level (1.4 Mt) as that of 2000. Construtora 
Polares Ltda., a medium producer, and small producers (in order 
of importance, in the States of Minas Gerais, Goias, and Bahia) 
produced 177,000 t of manganese ore, which was 0.6% higher 
than that of 2000. Exports of manganese ore accounted for 1.2 Mt 
valued at $140 million; this export increase of almost 96% was 
due to a higher demand for steel. Manganese ferroalloys exports 
also increased by 62.7%, which amounted to 136,000 t valued at 
$60 million (Departamento Nacional de Producdo Mineral, 2002c, 
p. 73-74; Ferraz, 2002, p. 6). 


Nickel.—Brazil produced about 2.8 Mt of nickel ore with a 
nickel content of 45,300 t, which was about the same level as 
that of 2000. Mineracdo Serra da Fortaleza in Fortaleza de 
Minas, Minas Gerais (owned by Rio Tinto), produced 8,500 t of 
nickel contained in matte, which was 8% lower than that of the 
previous year; Companhia Niquel Tocantins of Grupo 
Votarantin (GV) in Niquelandia, Goids, produced 17,200 t of 
nickel contained in carbonates obtained by ammoniacal 
leaching, which is a hydrometallurgical process; this was about 
the same level as that of 2000. Also in the same district, 
CODEMIN S.A. of Anglo American produced 6,300 t of nickel! 
contained in ferronickel alloy, which was 2.4% lower than that 
of 2000 (Departamento Nacional de Produ¢do Mineral, 2002c, 
p. 81-82; Ferraz, 2002, p. 4). 

Owing to the increase in world demand for stainless steel and 
better nickel prices, investments of $1.4 billion in the Brazilian 
nickel industry were planned to increase the production capacity 
to 107,000 t/yr from 34,000 t/yr starting in 2003. CVRD 
intended to invest $600 million to produce 30,000 t/yr nickel 
from its Vermehlo project in Carajas, Para, which contains 
reserves of 100 Mt at a grade of 1.5% nickel; Anglo American 
will develop the Barro Alto nickel project in Goias, by investing 
$750 million to produce 40,000 t/yr of nickel from a deposit 
with 117 Mt ata grade of 1.5% nickel; Companhia Niquel 
Tocantins will increase production capacity to 20,000 t/yr from 
17,000 t/yr at a cost of $50 million in Niquelandia, Goias; and 
Falconbridge Limited of Canada, which was world’s third 
largest producer of refined nickel, entered into exploration 
negotiations with the Brazilian Government for sulfide and 
lateritic nickel in the country in 2000. Thus far, Falcombridge 
had invested $500,000 for preliminary research and map 
collection with CPRM and DNPM (Departamento Nacional de 
Produ¢do Mineral, 2002d, p. 81-82; Ferraz, 2002, p. 4). 


Tin.—Brazil was the world’s fourth largest tin producer after 
China, Indonesia, and Peru (Carlin, 2002). Tin production was 
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14,200 t of tin contained in concentrate and 13,800 t of metal; 
this was an increase of about 3.1% of tin concentrate; the metal 
content was about the same level as that of 2000. During the 
past 5 years, production cuts were made at the Pitinga Mine in 


the State of Amazonas, which was operated by Marmoré S.A. 
(GP), and at the garimpeiros’ Bom Futuro operations in the State 


of Rond6nia. Marmoré’s mine produced 11,750 t compared 
with 11,200 t in 2000; byproducts were, in order of importance, 
columbium (niobium), tantalum, zirconium, hafnium, thorium, 
and cryolite. Marmoré was planning to develop its Rocha Sa 


: project to increase total tin output to 14,300 t/yr by 2004 
(Mining Journal, 2002d). Exports increased to 7,860 t valued at 
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$36.1 million from 7,161 t valued at $35.3 million in 2000. 
During the past 5 years, the highest exports were registered in 
1997 (11,957 t valued at $62.5 million). These exports were far 
below the quota of 20,185 t/yr assigned to Brazil by the 
Association of Tin Producing Countries. Shipments were made 
to Argentina (55%); Belgium, Spain, and others (32%); and the 


, United States (13%). Amazonas (72%) and Rondénia (25%) 


continued to be the major producers in the country 


: (Departamento Nacional de Produ¢4o Mineral, 2002c, p. 83-84; 
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Ferraz, 2002, p. 4-5). 


Zince.—Brazil produced 100,300 t of zinc in concentrates, 
which was about the same level as that of 2000. GV’s 
Companhia Mineira de Metais S.A. (CMM), which was the only 
producer of zinc ore in Brazil, produced 27,800 t of zinc sulfide 
concentrates in Paracatu, which was about !% higher than that 
of 2000, and 72,480 t of zinc silicate in Vazante, which was 


. about the same level as that of 2000 (Departamento Nacional de 
Produgdo Mineral, 2002c, p. 119-120). The concentrates were 
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processed in CMM’s plant in Trés Marias and GP’s Juiz de Fora 
Complex in Minas Gerais. These zinc refineries produced 
192,000 t of primary metal, which was about the same level as 
that of 2000. CMM produced 111,360 t (58% of the total), 
which was an increase of 1.2% compared with that of 2000, and 
GP’s Companhia Paraibuna de Metais S.A. produced 81,100 t, 
which was an increase of 4.5% compared with that of 2000 
(Ferraz, 2002, p. 5). 

To meet Brazil’s demand for zinc, which was about 190,000 


_ Uyr of metal, the country imported 187,000 t of zinc 


, 


concentrates (valued at $64 million), which was 13.5% lower 


" than that of 2000 (216,287 t valued at $72.9 million), and 
; 26,575 t of metal, which was 23.6% higher than that of 2000. 


Peru supplied 95% of the concentrates and 13.5% of the metal; 


; additional needed zinc metal was supplied by Argentina (72.2%) 
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and the United States (3.6%) (Departamento Nacional de 
Produ¢do Mineral, 2002c, p. 119-120; Ferraz, 2002, p. 5). 

To identify additional zinc reserves in Paracatu and to expand 
the Trés Marias zinc refinery to 165,000 t/yr from 110,000 t/yr 
by early 2003, CMM was planning to invest $8 million and $160 
million, respectively (Departamento Nacional de Producdo 
Mineral, 2002c, p. 120). 


Industrial Minerals 
Asbestos.—Brazil’s significant asbestos deposits were in 


Minacgu, Goias; Goias was the only producing State in the 
country. Sociedade Anénima Mineracdo de Amianto produced 
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209,300 t of asbestos fiber, which was about the same level as 
that of 2000. Almost 80% of Brazil’s asbestos production was 
consumed in the manufacture of specialized cement products, 
such as ceiling tiles, protective screens, water and sewer pipes, 
water tanks, and molded electrical insulators. Other uses were in 
thermal insulators, paper and cardboard, slabs, decorations, 
insecticide, asphalt for highways and airport runways, and the 
automobile industry (Departamento Nacional de Produ¢do 
Mineral, 2002c, p. 43-44; Ferraz, 2002, p. 5). 

Brazil exported about 34.7% of its production, mainly to 
India, 37%; Thailand, 11%; Japan, 10%; Mexico, 9%; and 
Indonesia, 6%; these exports were 28% higher than those of 
2000. The State of SAo Paulo was Brazil’s largest consumer 
followed by Parana and Rio Grande do Sul. Asbestos mining 
and consumption are highly regulated in most industrialized 
nations, forcing them to reduce production and consumption. 
Industry experts expected asbestos use in the industrial nations 
to continue to decline. In contrast, the world’s developing 
economies were expected to increase their collective asbestos 
consumption by large margins. Brazilian asbestos reserves (16 
Mt) were considered to be adequate to meet demand in the short 
to medium term; the average grade of ore from the Cana Brava 
Mine in Minacu was 5.235%, and its reserves (fiber content 
only) were 3 Mt, which, at a production rate of about 200,000 
/yr, represented a 15-year mine life (Departamento Nacional de 
Produ¢gd4o Mineral, 2002c, p. 43-44). 


Cement.—The country produced 39.5 Mt of cement, which 
was almost 1% higher than that of 2000. Among the 21 State 
producers, Minas Gerais was the most important with 22.8% of 
the total followed by Sao Paulo (19.7%), Parana (9.7%), Rio de 
Janeiro (7.4%), Sergipe (4.8%), Rio Grande do Sul (4.5%), and 
others (31.1%). The main producers were GV’s Companhia 
Cimento Portland Itau (21.5%) and Companhia Cimento 
Portland Rio Branco (20.3%), Grupo Swiss Holderbank’s 
Holder Cimento S.A. (9%), Grupo Lafarge’s Companhia 
Cimento Portland Paraiso (8.3%), Camargo Correia Cimentos 
S.A. (8.1%), and others (32.8%). Most of the exported cement 
(185,800 t) went to Argentina (43.3%), Paraguay (40.2 %), 
Bolivia (6%), Peru (2.4%), and Colombia (1.3%). Brazil 
imported 157,300 t of cement mainly from Mexico (43.9%), 
Colombia (21%), France (15.3%), and Belgium (10.4%). 
Camargo Correia Cimentos S.A. was investing $200 million to 
build a new 1.6-Mt/yr cement plant in Ijaci, Minas Gerais, that 
will began operations in early 2003. Grupo Cimentos Portland 
S/A (CIMPOR) will invest $180 million to build two cement 
plants in the State of Paraiba. CIMPOR will produce 1.7 Mt/yr 
of cement in 2003 (Departamento Nacional de Produ¢g4o 
Mineral, 2002c, p. 33-34). 


Clays.—Brazil had 4,000 Mt of kaolin reserves, or about 
28.2% of the world’s total. Production of beneficiated kaolin 
was about 1.7 Mt, which was about the same level as that of 
2000. The beneficiated kaolin was either coating or filler 
kaolin. In 2001, Caulim da Amazonia S.A. (CADAM) of Para 
accounted for 43.5% (756,000 t) of the country’s total output, 
the State of Para contributed with 704,500 t of beneficiated 
kaolin via Para Pigmentos S.A. (PPSA) and Ymerys Rio Campin 
Caulim S.A. (RCCSA), and the remainder (274,500 t) was 
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produced by small producers in the States of Minas Gerais, Rio 
Grande do Sul, and Sao Paulo. Brazilian kaolin exports were 
20% higher than those of 2000, or about 1.4 Mt valued at $160 
million. Shipments were made to Belgium (40%), Japan (18%), 
Italy (16%), the Netherlands (10%), the United States (9%), and 
other countries (7%). Depending on market conditions, RCCSA 
was planning to expand its capacity to 600,000 t/yr by 2002, 
PPSA was considering expansions that would increase its 
capacity to 550,000 t/yr by 2002, and CADAM was expected to 
increase production of coating kaolin to 1 Mt in 2002. In Brazil, 
kaolin consumption decreased by about 1.5% to 339,365 t from 
344,533 t in 2000. Kaolin was used mainly in the ceramics and 
paper industries and, to a lesser degree, in the manufacture of 
rubber, plastics, pesticides, animal feed, food supplements and 
pharmaceuticals, fertilizers, and paint, as well as many other 
applications (Departamento Nacional de Producdo Mineral, 
2002c, p. 63-64). 


Fluorspar.—Production of beneficiated fluorspar totaled 
43,000 t, which was about the same level as that of 2000 (42,962 
t). The beneficiated fluorspar was either acid or metallurgical 
grade. Crude-ore [run-of-mine (ROM)] production was 131,000 
t, which remained at about the same level as that of 2000 
(130,976 t). The decline of ROM production during the past 3 
years was due to the shutdown of Mineracdo Nossa Senhora do 
Carmo Ltda.’s (MNSCL) Fumaga and Pedras Grandes fluorspar 
mines. ROM production, by mine, in Santa Catarina State was 
at Morro de Fumaga (34.7%), Rio Fortuna (26.3%), and Santa 
Rosa de Lima (22.3%), and in Rio de Janeiro State, at Tangua 
(16.7%). MNSCL was planning to acquire Mineracdo Del Rey 
Ltda.’s Cerro Azul Mine in Parana State to start production and 
to increase domestic production in 2004 (Departamento 
Nacional de Producdo Mineral, 2002c, p. 51-52). 


Gemstones.—Brazil continued to be one of the world’s 
largest gemstone producers and exporters. Many different 
varieties of gemstones are found throughout the country; these 
include, in order of importance, emerald, aquamarine, diamond, 
amethyst, citrine, chrysoberyl, opal, topaz, agate, and 
tourmaline. Brazil is the world’s only source of some quality 
gemstones, such as imperial topaz and Parafba tourmaline 
(Oliveira, 2002). 

In 2001, mining of gemstones continued to be dominated by 
the garimpeiros. Brazilian production of gems (including 
diamond), which totaled | million carats, was mainly derived 
from digging activities (garimpos), which amounted to 820,000 
carats, or 82% of the total; the private sector produced 80,000 
carats, or 8% of the total (table 1). Garimpeiros’ production, 
however, continued to decline because of depletion in garimpos’ 
reserves and increase in environmental restrictions. By the end 
of 2001, some high-content gem placers in indigenous reserves 
were closed by the Government to exploration, the jewelry 
industry’s gemstone consumption was unknown, taxation on 
domestic sales of jewelry was high, and the private sector faced 
severe competition from its black-market counterparts. Taking 
into consideration these factors, Brazil’s gemstone reserves were 
almost impossible to quantify. Brazil, however, may have great 
potential because the country has 600 million cubic meters of 
sedimentary rocks that contain diamond that grade between 0.01 
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and 0.1 carat per cubic meter, or 15 million carats; this 
represented about |.2% of the world’s diamond reserve base 
(Departamento Nacional de Producg4o Mineral, 2002c, p. 45-46; 
Olson, 2002, p. 56-57). 

Diamond production remained about the same level as that of 
2000. The total value of gemstone (including diamond) 
production was $48 million. Total exports of uncut gemstones 
were about $13 million, which remained at about the same level 
as that of 2000 but was lower than the $15.8 million in 1998 and 
$34.6 million in 1997. The major markets for uncut stones were 
Belgium (95%) and for cut stones were the United States (55°o), 
Argentina (15%), Japan (12%), Paraguay (9%), Germany (6°), 
and Bolivia (3%). Imports increased to $21.5 million from 
$20.6 million in 1999 and $17 million in 1998. The main 
sources for uncut stones were Ireland (48%), the United States 
(36%), and the United Kingdom and Germany (8% each), and 
for cut stones, Italy (31%), China (25%), Japan (14%), and the 
United States and Spain (15% each). Brazil had lapidarian 
centers, many of which have closed owing to the preference of 
foreign buyers for uncut stones (Departamento Nacional de 
Producdo Mineral, 2002c, p. 45). 


Graphite.—Historically, Brazil’s beneficiated natural 
graphite output had been centered in Minas Gerais. Nacional 
de Grafite Ltda. (NGL) mined natural graphite in the 
municipalities of Pedra Azul, which had a production capacity 
of 30,000 t/yr; Itapecerica, 11,000 t/yr; and Salto da Divisa, 
6,000 t/yr. Production amounted to 71,000 t with 14% carbon 
content; this was about the same level as that of 2000. This 
production was mainly of products that ranged in grade from 
65.5% to 99.9% carbon at NGL’s three plants in Pedra Azul 
(31,100 t), Itapecerica (13,400 t), and Salto da Divisa (6,100 t). 
Also in Minas Gerais, Grafita MG Ltda. produced about 16,570 
t of natural graphite, which was 10.5% higher than that of 1999 
and was consumed domestically after simple grinding, and GP's 
Mamoré Mineracgdo e Metalurgia Ltda. in Maiquinique, Bahia, 
produced 3,830 t of natural graphite (Departamento Nacional de 
Producgdo Mineral, 2002c, p. 57-58). 

Three types of beneficiated graphite products were processed 
by NGL in Itapecerica and Pedra Azul—fines, lump, and 
medium grained. Brazil’s demand for natural flake-type 
crystalline graphite was met by the the Itapecerica, Pedra Azul, 
and the Salto da Divisa beneficiation plants. Exports amounted 
to 17,994 t valued at $19 million in 2001 compared with 11,307 
t valued at about $18 million in 2000. Growth of the domestic 
consumption of natural graphite during the 1990s was correlated 
with that of the iron and steel industries, which absorbed about 
80% of the natural graphite consumed in Brazil; demand in 
2001, however, increased by about 41.6% (51,000 t) compared 
with that of 2000 (36,000 t). Other consumers included battery 
manufacturing (6.5%), refractories (6%), paint and varnishes 
(2%), and other miscellaneous uses (5.5%) (Departamento 
Nacional de Produg4o Mineral, 2002c, p. 57-58). 


Magnesite.—The most important magnesite mine in Brazil 
was the Pedra Preta Mine, which was owned and operated by 
Magnesita S.A. (MSA); the mine is in the Eguas Mountain 
region of Brumado, Bahia, about 610 km from Salvador. Brazil 
produced 280,000 t of beneficiated magnesite, which was about 
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the same level as that of 2000; MSA produced 97% (271,600 t). 
Exports of processed magnesite totaled 78,000 t valued at $12 


_ million and were shipped to Paraguay (25%), Poland (20%), the 


United States (16%), Argentina (15%), and Chile (11%). 


' Imports totaled 7,600 t valued at $5 million and were imported 


from Norway (69%), Canada (21%), Mexico (3%), and other 


countries (7%). By yearend, about 630 Mt of resources with 
180 Mt of magnesium content had been identified. The 


expansion of Industria Quimica Xilolite S.A.’s calcined 


- magnesia plant in Brumado, Bahia, to 28,000 t/yr from 4,000 
_ Vyr continued (Departamento Nacional de Produgdo Mineral, 
2002c, p. 71-72). 


Phosphate Rock.—Production of phosphate rock concentrate 


- amounted to about 4.7 Mt, which was about the same level as 
that of 2000. Production was highly concentrated (95.4%, or 4.5 
_ Mt) in four mining companies—Fosfértil S.A. (Grupo Fertifés) 


(34%), Fertilizantes Serrana S.A. (Bunge International Group 


(30%), and Ultrafértil S.A. (Grupo Fertifés) and Copebras S.A. 


(Anglo American) (15% each). Fosfértil and Ultrafértil were 
reorganized by yearend; they were controlled by Grupo Fertifés 
(79%) and CVRD (11%). Bunge Group controlled Fertifés 
(100%), Fertilizantes Serrana S.A. (52%), Cargill S.A. (33%), 


_ and Fertibras S.A. (13%) (Ferraz, 2002, p. 5-6). The reported 


domestic consumption of concentrates was about 5.7 Mt/yr; this 


_ was an increase of 1% compared with that of 2000. Of the total 
_ phosphoric acid, 73% was used in the fertilizer industry; 25%, in 
_ the chemical industry; and 2%, for other uses. These usages 


remained alomost unchanged from those of 2000. Imports of 


- concentrates, phosphoric acid, and intermediate products were 
- valued at $574 million compared with those of 2000 ($467 

_ million) (Departamento Nacional de Produ¢ao Mineral, 2002c, 
_ p. 87-88). 


Quartz.—Brazil produced 3,700 t of quartz valued at $1.6 


— million. Quartz was exported mostly to Japan (31%), Hong 


Kong (25%), the United Kingdom (21%), Canada (8%), and 
Germany (4%). Quartz powder was shipped to the United 
Kingdom (48%), Germany (46%), and the United States (6%). 
Telequartzo Exportacdo S.A. and others produced quartz 
powder, which is an important constituent in the production of 
optic fibers, crucibles, oscillators, solar cells, wafers and 
integrated circuit packing, and ceramic materials of exceptional 
purity, in order of importance. Brazil’s reserves were estimated 
to be 53 Mt (Departamento Nacional de Produ¢do Mineral, 
2002c, p. 93-94). 


Salt.—The reported domestic production of marine salt was 
4.6 Mt, which was about the same level as that of 2000. The 
State of Rio Grande do Norte continued to be the major 
producer of marine salt with 95.9% followed by the States of 
Rio de Janeiro (2.4%) and Ceara (1.7%). The domestic 
consumption of marine salt was 5.5 Mt. Brazil also produced 
1.4 Mt of rock salt. Salgema Mineracg4o e Quimica S.A. in 
Maceid, State of Alagoas, produced 751,000 t (51.8%) of rock 
salt, and Dow Quimica do Nordeste Ltd. (a subsidiary of Dow 
Chemical Co. of the United States) produced 697,000 t (48.2%) 
of salt from the Vera Cruz Mine in the State of Bahia 
(Departamento Nacional de Producgdo Mineral, 2002c, p. 99). 
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In 2001, salt imports decreased from 215,000 t to 190,000 t, 
or 11.6%. Imports were sea salt (23,000 t) and bulk, in order of 
importance, without aggregates—table salt, sodium chloride, 
and pure sodium (167,000 t). Imports came from Chile (98%) 
and the Netherlands (2%). Salt exports amounted to 765,000 t, 
which was an increase of 48.3% from that of 2000. Exports 
were sea Salt (756,000 t), bulk without aggregates (4,000 t), 
table salt (3,000 t), and pure sodium choride (2,000 t). Exports 
were shipped to Nigeria (63%), the United States (30%), 
Belgium and Uruguay (3% each), and Venezuela (1%). Salt was 
consumed by the chemical industry (chlorine and sodium 
manufacture) (85.4%) and others (caustic soda) (14.6%) 
(Departamento Nacional de Produgdo Mineral, 2002c, p. 100). 


Other Industrial Minerals.—Potassium production 
increased by almost 2% to 597,860 t compared with that of 
2000. Brazil imported 2.6 Mt of potash mainly from Canada 
(29%), Russia (20%), Germany (20%), and Israel (15%) 
(Departamento Nacional de Produ¢4o Mineral, 2002c, p. 91-92). 

Production of gypsum was more than 1.5 Mt, which was about 
the same level as that of 2000. In Brazil, renewed housing and 
infrastructure construction activities improved the consumption 
of cement and plasters (Departamento Nacional de Producdo 
Mineral, 2002c, p. 59-60). 

Production of talc was 300,000 t, which was about the same 
level as that of 2000. Parana was Brazil’s major talc producer 
with 58% of the national output followed by Bahia (29%), Sao 
Paulo (12%), and Minas Gerais (1%); these represented lower 
volumes as a result of the depletion of some talc ores that had 
taken place since mid-1997 (Departamento Nacional de 
Producgdo Mineral, 2002c, p. 105-106). 


Mineral Fuels 


Brazil produced 487.6 million barrels (Mbb!) of petroleum 
and 14.0 billion cubic meters of natural gas, which were 5% and 
5.3% higher, respectively, than those of 2000. The country 
produced, in order of importance, crude oil, natural gas liquid, 
natural gas, and shale oil; production totaled 572.3 MbbI of oil 
equivalent (Departamento Nacional de Producdo Mineral, 
2002c, p. 85-86). In 2001, Petrobras’s average production of 
crude oil, which included condensate and natural gas liquid, was 
about 1.568 million barrels per day (Mbbl/d), which was 5% 
higher than that of 2000. In December, Petrobras attained a new 
production record of 1.636 Mbbi/d and was planning to reach a 
target of 1.9 Mbbli/d in 2003 to 2004 (Ferraz, 2002, p. 6; 
Petrobras, 2002, p. 4, 11). 


Coal.—The Brazilian coal industry’s mine operations were 
concentrated in the three southernmost States of Santa Catarina 
(50%), Rio Grande do Sul (49%), and Parana (1%). In 2001, 
Brazilian ROM coal production was about the same level as that 
of 2000 (13.8 Mt), and production of energy-generation-type 
coal (marketable output) increased to 6.6 Mt from 6.5 Mt in 
2000 and 5.6 Mt in 1999, which were increases of about 1.5% 
and 18%, respectively (table 1). 

The main producers of ROM coal were Copelmi Minera¢do 
Ltda. with 4.6 Mt followed by Companhia Riograndense de 
Mineracdo S.A. (CRM) (2.2 Mt), Companhia Carbonffera 


49 


Metropolitana S.A. (1.2 Mt), and Carbonifera Circiuma S.A. 
(1.6 Mt). Coal demand increased mainly because the 
thermoelectric plants were operating at full capacity in these 
three States. Domestic coal (6.3 Mt) was used by Santa Catarina 
(56.5%), Rio Grande do Sul (42.1%), and Parana (1.4%). To 
meet Brazil’s metallurgical coal demand, 15 Mt valued at $530 
million was imported; this was an increase of | 1% compared 
with that of 2000. 

Imports came from the United States (33%), Australia (27%), 
South Africa (10%), and Canada (8%). Brazil imported 1.6 Mt of 
mineral coal coke as well, which was an increase of 78% compared 
with that of 2000; China was the main supplier. Total coal 
consumption reached 17 Mt, which was about the same level as that 
of 2000. The steel industry consumed 62% of metallurgical coal, 
33% was used for the thermoelectric generation, and 5%, for the 
petrochemical and pulp and paper industries (Departamento 
Nacional de Producdo Mineral, 2002c, p. 38). 

The higher consumption of electricity in the country was 
reaching the limits of the hydroelectric generating capacity, 
which Is rationed during periods of drought. Brazil was 
planning a priority thermoelectric generating program based 
mostly on natural gas and coal and would involve 49 new power 
stations based mainly on natural gas. Three of them to be built 
in Rio Grande do Sul will be coal fired. These new powerplants 
were part of the Government’s | 7-gigawatt emergency plan 
(supplied largely by Electrobras S.A.) to cope with the increased 
demand of electricity. CRM was planning to invest $3 million 
to produce 2.5 Mt/yr in early 2003. Circiima and Metropolitana 
were negotiating with Usina Termoeléctrica do Sul Catarinese to 
supply coal to produce 400 megawatts (MW). In July 2000, 
Chinese investors signed a letter of intent with the State of Rio 
Grande do Sul to perform technical and economic feasibility 
studies on a thermoelectric plant in the Candiota region. Most 
Brazilian coals have a lower content of carbon and a higher 
content of ash compared with the Colombian coals in the 
Guajira area. Total Brazilian coal reserves were estimated to be 
7,400 Mt (Departamento Nacional de Produgdo Mineral, 2002c, 
p. 37-38; Ferraz, 2002, p. 2-3). 


Natural Gas and Petroleum.—Brazil produced 38.5 million 
cubic meters per day of gas, which was 5.7% higher than that of 
2000. The gas pipeline that links the Enchova platform in the 
offshore Campos Basin to Macaé, Rio de Janeiro, had 5 million 
cubic meters per day of gas flow added to the Rio de Janeiro and 
the Sao Paulo markets; offshore gas production accounted for 
58% of the total. Petrobras signed two separate agreements with 
Yacimientos Petroleros Fiscales de Argentina and with 
Yacimientos Petroleros Fiscales de Bolivia to supply natural gas 
to Brazil. The Argentina-Brazil gas pipeline linked Aldeia 
Brasileira in Argentina to Porto Alegre in Rio Grande do Sul. 
The $2 billion 3,150-km Bolivia-Brazil gas pipeline started 
operation and will increase the supply of natural gas along the 
1,970 km of pipeline between Santa Cruz de la Sierra, Bolivia, 
and Guararema, Brazil, to supply Mato Grosso do Sul, Sao Paulo, 
Parana, Santa Catarina, and Rio Grande do Sul with 8 million 
cubic meters per day into 2005, 16 million cubic meters per day 
from 2005, and 30 million cubic meters per day from 2010. 

The natural gas share of the country’s energy mix was 3% in 
2001 and will be 12% in 2010. Petrobras continued producing 


natural gas in the Gulf of Mexico and recovered gas from the 
Frederick Field, which was 27 km off the Louisiana coast 
(Departamento Nacional de Producdo Mineral, 2002c, p. 53-54, 
86; Ferraz, 2002, p. 7). In 2001, Petrobras negotiated and 
acquired stakes on concession areas in the following countries: 
Argentina in the Neuquina Basin (100%), Bolivia in the Rio 
Hondo block (50%), Colombia in the upper Madalena Basin 
(50%), Trinidad and Tobago in deep waters (19%), Angola in 
the lower Congo Basin (15%), and Nigeria (negotiations are in 
progress) (Petrobras, 2002, p. 42-43). 

Brazil produced 1.4 Mbbi/d of petroleum, which was 5% 
higher than that of 2000. Imports of crude oil and derivatives 
were valued at $4.3 billion compared with exports valued at 
$1.7 billion. Brazil’s imports of petroleum were 326 Mbbl at a 
value of $3.3 billion. The main sources were Nigeria (28.0%), 
Saudi Arabia (26.0%), Argentina (10.0%), Iraq (9.0%), and 
other countries (27.0%) (Departamento Nacional de Produ¢do 
Mineral, 2002c, p. 86; Ferraz, 2002; Petrobras, 2002, p. 21). 


Uranium.—Brazil owned the fifth largest uranium reserves in 
the world (Rapouso Dos Santos, 2000, p. 204). The country’s 
indicated reserves amounted to 21.9 Mt of uranium oxide (U,O,) 
and 67 Mt of inferred reserves; minable reserves contained 
about 103,200 t at a grade of 0.104% U,O,. Private interests 
were permitted to participate in uranium exploration and 
production in Brazil through state-owned joint ventures; no 
more than 20% of the country’s uranium reserves may be 
exported (Departamento Nacional de Producdo Mineral, 2001, 
p. 389-391). 


Reserves 


Brazil was among the world leaders in reserves of some 
mineral commodities. According to the Departamento Nacional 
de Produ¢do Mineral (2002a, p. 17), the commodities were 
ranked as follows: colombium (niobium), first; graphite and 
kaolin, second; aluminum, talc, and vermiculite, third; magnesite 
and tin, fourth; and iron ore and manganese, sixth (table 3). 


Infrastructure 


Brazil's railroads comprised a total 30,539 km (2,129 km 
electrified), of which the broad gauge was 5,679 km of 1.600- 
meter (m) gauge (1,190 km electrified); the standard gauge, 194 
km of 1.440-m gauge; and the narrow gauge, 24,666 km of 
1.000-m gauge (930 km electrified). In addition, three rails had 
dual gauge—336 km of 1.000- and 1.600-m gauge. The country 
had a total of almost 2 million kilometers (Mkm) of roads— 
184,140 km paved and 1.8 Mkm gravel and dirt. Brazil had 
50,000 km of navigable inland waterways, and pipelines for 
petroleum products, 4,762 km; for natural gas, 4,246 km; and 
for crude oil, 2,980 km. The major shipping ports were Belém, 
Fortaleza, Ilheus, Manaus, Paranagua, Porto Alegre, Recife, Rio 
de Janeiro, Rio Grande, Salvador, Santos, and Vitoria. Among 
the merchant marine’s 271 ships, 82 were bulk vessels; 56, 
tankers; 15, chemical tankers; 10, liquefied gas tankers; 14, 
combination ore and oil vessels; and 2, combination bulk vessels 
(Vale, 2002, p. 18-23; U.S. Central Intelligence Agency, 

20028). 
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In 2001, Brazil’s installed electrical generating capacity was 
52,865 megawatts (MW). Total production of electric power for 
the year was 291,630 gigawatthours, which translated into 1,370 
kilowatthours per capita. Brazil’s primary domestic energy 
supply encompassed the following: hydroelectric, 95%; 
petroleum and natural gas, 2.6%; nuclear energy, 0.8%; and 
others, 1.6% (Vale, 2002, p. 18-23; U.S. Central Intelligence 
Agency, 20028). 

The Bolivia-Brazil pipeline (owned by a consortium of the 
Royal Dutch/Shell, Enron, and Petrobras) was the largest of the 
various cross-border energy projects. Argentina supplied gas to 
Rio Grande do Sul’s new thermoelectric plant, two additional 
pipelines were to take Argentine gas to Brazil’s southern market, 
and another project was to supply energy to Brazil from a 
powerplant in Uruguay. The total pipeline network remained at 
12,790 km. In northern Brazil, a transmission line supplied 
energy to Roraima from Venezuela. The majority of these 
projects were being developed by the private sector as a result of 
internationalization, liberalization, and privatization. State- 
owned corporations entered into partnerships with private 
domestic and foreign investors (Chodorowski and Carnecir, 
2001; Petrobras, 2002, p. 22). 

Negotiations were also completed between the Brazilian 
Government and five companies, four of which were foreign 
subsidiaries. The companies involved were Alcan, Alcoa, 
Billiton, Camargo Corréa Industrial S.A. (Brazil), and Dow 
Chemical, USA. Brazil and the five companies will build a 
1,200-MW dam on the Tocantins River on the border between 
the States of Maranhdo and Tocantins; the dam will be named 
Tucurui. The construction of the dam was estimated to cost 
about $1 billion; Billiton has pledged $350 million (Vale, 2002, 
p. 23). This new dam appeared to be necessary because demand 
for hydroelectricity was growing at a rate faster than that of its 
supply. This increased demand could exceed the 2001 supply in 
a very few years. The supply of subsidized electricity from the 
Tucurui Dam had been exceeded by the mining and industrial 
activities in 2001 in the Tocantins area. The 10% electrical 
subsidy was expected to be phased out by 2004 (Vale, 2002, p. 
20). Alcoa acquired ownership of one concession as part of a 
consortium, and Alcan obtained the right to build three separate 
hydroelectric power stations (Mining Journal, 2002a). Constran 
S.A. and Construcgao e Comércio of Grupo Itamaraty planned to 
construct an additional 1,718 km of railroad to be linked to the 
existing railroad system. The cost of the new system was 
projected to be $2.5 billion. This addition will connect to the 
existing system, which runs through Vitoria, Espfrito Santo; 
Belo Horizonte, Minas Gerais; Santos, Sdo Paulo; and Chapadao 
do Sul, Mato Grosso do Sul. This new railroad system will run 
from Chapadao do Sul to Cuiaba, Mato Grosso, and Santarem, 
Para, branching from Cuiaba to Porto Velho, Rondonia (Vale, 
2002, p. 22). 


Outlook 


Brazil is one the world’s most important mining countries with 
significant production of a range of minerals and metals. Key 
factors in continuing to offer a favorable climate for investors are 
keeping inflation under control, coming to grips with its fiscal 
deficit, providing stable rules for capital repatriation and profit 
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remittances, and reducing the tax burden, tariffs, and nontariff 
barriers. These factors, along with its reviewed 1988 
Constitution, are expected to position Brazil well into the next 
decade. As an exporter of mineral commodities, the country is 
poised to gain from the continued depreciation of the Brazilian 
real caused by the financial risks, which, in part, were triggered by 
the more-severe crisis in Argentina. The reduced FDI to $22.6 
billion in 2001 from $32.8 billion in 2000 into the Brazilian 
economy somehow reflects the uneasiness in the financial 
markets. Other foreign investors, however, have confidence in the 
country, which will support continued economic growth and 
investments in technology well into the next decade. 

No deferment of a major investment decision was reported. 
Even firms that have financed with borrowed U.S. dollars, which 
include CVRD, have the natural hedge provided by their 
exports. CVRD will invest about $6 billion in mineral project 
developments and acquisitions by 2007. The significance of the 
investment would be to increase CVRD’s market capitalization 
to $25 billion from its 2001 level of about $10 billion (Mining 
Journal, 2002b). The Brazilian economy, however, was affected 
by the volatility of the international financing market, depressed 
prices for mineral exports, and the country’s power shortage 
owing to its worst drought in decades, which affected the 
country’s hydroelectric power generating capacity (Prates, 2001; 
Mining Journal, 2002a). 

The various sectors of the Brazilian economy recorded diverse 
rates of growth—minerals, 3.4%; agriculture, 3.0%; services, 
2.5%; and industrial, 0.6 % (Departamento Nacional de 
Produ¢gdo Mineral, 2002a, p. 1; Banco Central do Brasil, 
2002c§). If that positive rate of economic growth in the 
minerals sector is sustained into 2001 and beyond, then it should 
continue its expansion as the demand for mineral exports and 
fabricated steel goods increases. Mercosur has undergone 
dramatic changes in natural gas and power markets owing to the 
increase in cross-border energy investment opportunities, 
domestic gas consumption, and privatization of the energy 
sector. Brazil has become the center of an increasingly rapid 
process of energy integration in South America owing to the 
country’s gas market, which ts in full evolutionary mode with an 
unsatisfied energy demand and a great potential for growth. 

Investments into the Brazilian mining industry are expected to 
continue to enhance exploration and mine development 
activities, particularly in iron ore, gold, and emeralds, in order of 
importance. This trend should continue because several 
corporations were forming consortiums and acquiring 
exploration properties, mining prospects, and permits, 
particularly for iron ore, gold, diamond, base metals, and oil and 
gas, in order of importance. 

After the steel industry, CVRD, and other sectors of the 
Brazilian economy, such as energy, services, 
telecommunications, and transportation were privatized, new 
projects in the oil and gas sectors will continue to be opened up 
to mergers and joint-venture projects with domestic and foreign 
investors; thus, the Brazilian economy is expected to remain 
sustainable and competitive within an inclusive globalization 
and internationalization and privatization processes into the new 
century. 

The existing Brazilian infrastructure is of particular interest to 
the minerals and its related industries. Brazil has a good 
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industrial base capable of supplying most of the required mining 
equipment, has a modern and reliable transportation and 
communication systems, and can provide skilled labor, modern 
mining technology, and an efficient network of supporting 
services. Improvements and additional infrastructure, however, 
would have a direct bearing on Brazil’s ability to increase 
industrial and minerals production competitively. The sectors 
most likely to be affected will be those that will depend most 
heavily on electricity and transportation facilities. 

Brazil’s dramatic electricity crisis will continue to create a 
short- to medium-term slowdown in the aluminum, automobile, 
steel, petrochemical, and pulp and paper industries, in order of 
importance, which depend heavily on energy and exports; 
however, they will likely benefit most from a new and improved 
power-generating infrastructure. The 46 expected thermal 
generation plants to be built in the foreseeable future would be 
the major driver for growth in gas and/or coal demand. Brazil, 
however, would need to have the necessary regulatory 
resolutions, which include gas and coal prices, in place to 
motivate private investment. 

Brazil’s dynamic and diverse economy, coupled with its sizable 
consuming market and its membership in Mercosur, will continue 
to attract the interest of investors of all types and origins. The 
Amazon region alone was considered to have possibilities for 
major undiscovered mineral wealth in addition to the large 
reserves of tron ore, manganese, bauxite, gold, and tin, in order of 
importance. A factor that may have a negative effect on mineral 
development over the longer term was the concern over 
biodiversity in the Amazon rain forest. Much will depend on the 
approaches to be used for economic and social development while 
protecting the environment in a sustainable way. 
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Major Sources of Information 


Comissdo Nacional de Energia Nuclear 
Rua General Severianao 
90 Botafogo-ZC-02 
22290-Rio de Janeiro-RJ-Brasil 

Companhia de Pesquisa de Recursos Minerais 
Avenida Pasteur 404-Anexo, 2° Andar, Pria Vermelha 
22290-Rio de Janeiro-RJ-Brasil 

Conselho de Ndo-Ferrosos e de Siderurgia 
Esplanados dos Ministerios-Bloco 6-5° Andar 
70053-Brasilia-DF-Brasil 

Conselho Nacional do Petrdéleo 
SGAN-Q.603 Modulos J, le H 
70830-Brasilia-DF-Brasil 
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Instituto Brasileiro de Mineracdo 
Avenida Afonso Pena, 3880 3°, 4° e §° Andares 
30000-Belo Horizonte-MG-Brasil 

Instituto Brasileiro de Siderurgia 
Rua Aratjo Porto Alegre, 36 - 7° Andar 
20030-010-Rio de Janeiro-RJ-Brasil 

Departamento Nacional de Produgdo Mineral 
Ministério da Minas e Energia 
SAN-Quadra 01-Bloco "B" 
70040-Brasilia-DF-Brasil 

Petroleo Brasileiro, S.A. 
Avenida Republica do Chile, 65 
20035-Rio de Janeiro-RJ-Brasil 

Rio Doce Geolégica e Mineragcdo, S.A. 
Avenida President Wilson 11° Andar 
22030-Rio de Janeiro-RJ-Brasil 
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Major Publications 


Associa¢4o Brasileira dos Produtores de Ferroligas (ABRAFE), 
Sao Paulo, Brazil: ABRAFE Yearbook, annual. 

Departamento Nacional da Produ¢4o Mineral, Brasilia, Brazil: 
Anuario and Sumario Mineral, annual. 

Fairchild Publications, New York City, New York: American 
Metal Market, weekly. 

Instituto Latinoamericano del Fierro y el Acero, Santiago, Chile: 
Monthly and annual reports. 

Metal Bulletin Journals Ltd., London, United Kingdom: 
Metal Bulletin, semiweekly. 
Metal Bulletin, monthly. 

Mining Journal Ltd., London, United Kingdom: 
Mining Annual Review, annual. 
Mining Journal, weekly. 

PennWell Publishing Co., Tulsa, Oklahoma: Oil & Gas Journal, 
weekly. 

Petréleo Brasileiro, S.A., Rio de Janeiro, Brazil: Petrobras 
Relatério Anual de Atividades, annual. 
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TABLE | 


BRAZIL: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


Commodity 2/ 
METALS 
Aluminum: 
Bauxite, dry basis, gross weight 
Alumina 
Metal: 
Primary 


Secondary 
Beryllium, beryl concentrate, gross weight 
Cadmium, metal, primary e/ 


Chromium: 
Crude ore 


Concentrate and lump, Cr203 content 
Marketable product 4/ 
Cobalt: 
Mine output, Co content by hydroxide e/ 
Metal, electrolytic 5/ 
Columbium (niobium)-tantalum ores and concentrates, 
gross weight: 
Columbite and tantalite e/ 
Djalmaite concentrate e/ 
Pyrochlore concentrate, Nb2O05 content 
Copper: 
Mine output, Cu content 
Metal: 
Primary 
Secondary 
Gold: 
Mine output kilograms 


Garimpeiros (independent miners) do. 
Total do. 


Iron and steel: 


Ore and concentrate (marketable product): 6/ 


Gross weight thousand tons 

Fe content do. 
Metal: 

Pig iron do. 


Ferroalloys, electric-furnace: e/ 


Chromium metal 
Ferrocalcium silicon 
Ferrochromium 
Ferrochromium silicon 
Ferrocolumbium 
Ferromanganese 


Ferromolybdenum 


Ferronickel 
Ferrophosphorus 
Ferrosilicon 
Ferrosilicon magnesium 
Ferrosilicon zirconium 
Ferrotitanium 
Ferrotungsten 
Ferrovanadium 
Inoculant 


Silicomanganese 


Silicon metal 


Total 
Steel, crude, excluding castings thousand tons 
Semimanufactures, flat and nonflat e/ do. 


Lead: 
Mine output, Pb content in concentrate 
Metal, secondary 

See footnotes at end of table. 
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1997 1998 1999 2000 2001 e/ 
11,671,000 11,961,000 13,839,000 13,846,000 13,850,000 3/ 
3,088,000 3,322,000 3,515,000 3,743,000 3,750,000 
1,189,000 1,208,000 1,249,600 ¢/ | 1,271,400 r/ 1,130,700 3/ 
148,000 170,000 190,000 210,000 210,000 
7 5 Il: 13 13 
300 300 300 300 300 
300,734 r/ 554,813 ¢/ 457,851 r/ 611,200 r/ 420,000 
112,274 209,596 207,123 276,105 190,000 
46,115 81,886 103,015 69,271 47,600 
400 400 400 900 900 
266 364 630 e/ 900 900 
190 330 330 330 330 
10 10 10 10 10 
25,688 33,795 31,352 31,190 31,200 
39,952 34,446 31,371 31,786 32,000 
177,060 167,205 193,014 185,345 185,000 
54,100 54,150 54,220 54,300 54,300 
41,062 37,787 42,367 42,025 42,000 
17,426 11,780 10,267 8,368 8,500 
58,488 49,567 52,634 50,393 50,500 
184,970 197,500 194,000 208,800 208,700 3/ 
121,355 131,670 128,040 138,600 140,000 
25,013 25,111 25,060 27,723 27,781 3/ 
37 40 40 40 40 
25,000 25,000 25,000 25,000 25,000 
74,485 3/ 72,507 3/ 90,784 3/ 134,562 ¢/ 3/ 84,428 3/ 
5.000 5,000 5,000 5,000 5,000 
16,681 3/ 20,516 3/ 18,866 3/ 18,218 3/ 18,000 
153,000 3/ 122,000 110,000 3/ 121,277 r/ 3/ 96,016 3/ 
47 50 50 50 50 
9,350 3/ 8,077 3/ 6,502 3/ 6,347 6,400 
2,000 2,000 2,000 2,000 2,000 
212,183 3/ 210,000 3/ 210,000 3/ 188,735 ¢/ 3/ 159,345 3/ 
15,000 15,000 15,000 15,000 15,000 
1,500 1,500 1,500 1,500 1,500 
500 500 500 500 500 
25 25 25 25 25 
3,000 3,000 3,000 3,000 3,000 
25,000 25,000 25,000 25,000 25,000 
175,000 3/ 124,000 110.000 3/ 171,304 r/ 3/ 180.235 3/ 
136.884 3/ 120,000 120,000 166,344 r/ 3/ 112,123 3/ 
855,000 754,000 743,000 884,000 1/ 734,000 
25,100 25,800 24,600 f/ 27,300 26,718 3/ 
25,000 25,000 25,000 25,000 18,006 3/ 
8,729 7,567 10,281 8,832 8,800 
44,500 48,000 r/ 52,000 r/ 50,000 ¢/ 47,000 3/ 


(Metric tons unless otherwise specified) 


TABLE |--Continued 
BRAZIL: PRODUCTION OF MINERAL COMMODITIES 1/ 


i: Commodity 2/ 1997 


1998 1999 2000 2001 e/ 
METALS--Continued 
Manganese, metal: 
1 Primary e/ 6,500 6,500 6,500 6,500 6,500 
U Secondary e/ 1,600 1,600 1,600 1,600 1,600 
Manganese ore and concentrate, marketable, gross weight 4/ 2,124,000 1,940,000 1,656,000 2,192,000 2,200,000 
‘1 Nickel: 
J Mine output (ore) 2,760,787 2,603,757 2,990,657 2,790,184 2,790,000 
Ni content in ore 31,936 36,764 41,522 45,317 45,300 
1 Ferronickel, Ni content 9,350 8,077 6,502 6,347 6,300 
Rare-earth metals, monazite concentrate, gross weight e/ 200 3/ 200 200 200 200 
4 Silver 7/ kilograms 26,598 34,000 42,000 41,000 41,000 
yj Tin: 
‘3 __ Mine output, Sn content 18,078 14,237 13,202 13,773 14,200 
Metal: 
Primary 17,525 14,600 12,787 13,825 13,800 
P Secondary e/ 250 250 250 250 250 
Titanium concentrates, gross weight: 
Ilmenite 97,174 103,000 96,000 123,000 123,000 
- Rutile 1,742 1,800 4,300 3,162 3,200 
Tungsten, mine output, W content 70 -- 13 sf 14 r/ 14 
J Zinc: 
Mine output, Zn content 152,634 87,485 98,590 100,254 100,300 
ii Metal: 
Primary 185,701 176,806 187,010 191,777 192,000 
J Secon e/ 7,000 7,000 7,000 7,000 7,000 
J Zirconium, zircon concentrate, gross weight 8/ 19,252 20,132 27,160 29,805 30,000 
. INDUSTRIAL MINERALS 
"7 Asbestos: 
; Crude ore e/ 3,950,000 3,950,000 3,950,000 3,950,000 3,950,000 
- ‘Fiber 208,447 198,332 188,386 209,332 209,300 3/ 
Barite: 
Crude 44,755 55,977 48,789 55,462 55,500 
Beneficiated 51,961 46,632 44,906 53,741 54,000 
Marketable product e/ 4/ 65,000 65,000 65,000 65,000 65,000 
Calcite e/ 35,000 35,000 35,000 35,000 35,000 
; Cement, hydraulic thousand tons 38,096 39,942 40,270 39,208 39,500 
= Clays: 
Bentonite (beneficiated) 230,000 220,000 274,623 273,975 274,000 
Kaolin: 
Crude 2,764,040 3,259,518 3,598,326 4,100,000 4,100,000 
Beneficiated 1,165,047 1,373,892 1,516,700 1,734,787 1,735,000 3/ 
Marketable product 4/ 764,743 r/ 964,268 r/ 1,156,593 r/ 1,390,636 r/ 1,200,000 
Diamond: e/ 
Gem thousand carats 100 100 900 3/ 1,000 3/ 1,000 
Industrial do. 600 600 600 600 600 
Total 9/ do. 700. 700 1,500 3/ 1,600 3/ 1,600 
Diatomite: 
Crude 15,448 14,303 14,601 10,164 10,200 
Beneficiated 11,228 10,162 7,867 7,201 7,200 
Marketable product e/ 4/ 13,100 13,100 13,100 13,100 13,100 
Feldspar: 
Crude 89,708 200,000 220,000 115,000 115,000 
Marketable product: e/ 4/ 
Feldspar 122,000 122,000 122,000 122,000 122,000 
Leucite 5,000 5,000 5,000 5,000 5,000 
Sodalite, crude 500 500 500 500 500 
Total 128,000 128,000 128,000 128,000 128,000 
Fluorspar: 
Crude ore 247,109 220,911 98,000 130,976 131,000 
Concentrates, marketable product: 
Acid-grade 66,858 61,024 38,209 30,131 30,000 
Metallurgical-grade 11,174 11,058 6,717 12,831 13,000 
Total 78,032 72,082 44,926 42,962 43,000 
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(Metric tons unless otherwise specified) 


Commodity 2/ 1997 1998 1999 2000 2001 e/ 


INDUSTRIAL MINERALS--Continued 
Graphite: 


Crude e/ 650,000 650,000 650,000 650,000 650,000 
Marketable product: 
Direct-shipping crude ore 9,397 10,747 NA NA NA 
Concentrate 31,190 50,622 53,503 71,208 71,000 
Total 40,587 61,369 53,503 71,208 71,000 
Gypsum and anhydrite, crude 1,507,114 1,631,957 1,456,309 1,541,109 1,540,000 
Kyanite: e/ 
Crude 750 750 750 750 750 
Marketable product 4/ 600 600 600 600 600 
Lime, hydrated and quicklime thousand tons 6,469 6,229 6,137 6,273 6,300 
Lithium, concentrates 6,948 9,485 11,122 10,875 11,000 
Magnesite: 
Crude 1,030,171 1,109,351 868,604 1,006,654 1,010,000 
Beneficiated 294,629 308,300 259,834 279,876 280,000 
Mica, all grades 4,000 4,000 3,000 4,000 4,000 
Nitrogen, N content of ammonia 1,018,600 948,600 948,000 e/ 950,000 e/ 950,000 
Phosphate rock including apatite: 
Crude: e/ 
Mine product thousand tons 27,000 27,000 27,000 26,300 3/ 26,300 3/ 
Of which, sold directly do. 35 35 35 35 35 
Concentrate: 
Gross weight do. 4,276 4,421 4,344 4,725 4,700 
P205 content do. 1,510 1,561 1,543 1,687 1,700 
Pigments, mineral, other, crude e/ 2,000 2,000 2,000 2,000 2,000 
Potassium (KCI) 466,984 544,200 580,380 586,140 597,860 3/ 
Potash, marketable (K20) 280,164 326,489 348,231 351,681 352,000 
Precious and semiprecious stones except diamond, crude and 
worked: e/ 
Agate 3,000 3,000 3,000 3,000 3,000 
Amethyst 1,000 1,000 1,000 1,000 1,000 
Aquamarine 20 20 20 20 20 
Citrine 100 100 100 100 100 
Emerald 90 90 90 90 90 
Opal 500 500 500 500 500 
Ruby value $10,000 $10,000 $10,000 $10,000 $10,000 
Sapphire do. $15,000 $15,000 $15,000 $15,000 $15,000 
Topaz 50 50 50 50 50 
Tourmaline 80 80 80 80 80 
Other 500 500 500 500 500 
Quartz crystal, all grades 2,169 1,594 1,470 3,651 3,700 
Salt: 
Marine thousand tons 5,064 5,353 4,528 4,626 4,600 
Rock do. 1,452 1,484 1,430 1,448 1,400 
Silica (silex) e/ do. 1,600 1,600 1,600 1,600 1,600 
Sodium compounds: e/ 
Caustic soda 1,050,000 1,050,000 1,050,000 1,050,000 1,050,000 
Soda ash, manufactured (barilla) 200,000 200,000 200,000 200,000 200,000 
Stone, sand and gravel: e/ 
Dimension stone: 
Marble, rough-cut cubic meters 200,000 200,000 200,000 200,000 200,000 
Slate 50,000 50,000 50,000 50,000 50,000 
Crushed and broken stone: 
Basalt cubic meters 1,200,000 1,200,000 1,200,000 1,200,000 1,200,000 
Calcareous shells 450,000 450,000 450,000 450,000 450,000 
Dolomite thousand tons 3,500 3,500 3,500 3,500 3,500 
Gneiss cubic meters 1,100,000 1,100,000 1,100,000 1,100,000 1,100,000 
Granite thousand cubic meters 60,000 60,000 60,000 60,000 60,000 
Limestone thousand tons 60,000 60,000 60,000 60,000 60,000 
Quartz 10/ 250,000 250,000 250,000 250,000 250,000 


See footnotes at end of table. 
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TABLE 1--Continued 
BRAZIL: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


Commodity 2/ 1997 1998 1999 2000 2001 e/ 


INDUSTRIAL MINERALS--Continued 


Stone, sand and gravel--Continued: e/ 
Crushed and broken stone--Continued: 


400,000 400,000 400,000 400,000 400,000 

200,000 200,000 200,000 200,000 200,000 

Sand, industrial 2,700,000 2,700,000 2,700,000 2,700,000 2,700,000 
Sulfur: 

Frasch 20,476 24,582 23,232 23,720 23,700 
__ et rl 2,307 1,137 -- - - 
oS ~ Sa 

Metallurgy 175,511 186,806 217,119 217,238 217,000 
Petroleum 33,823 36,973 57,962 81,762 82,000 
Total 232,117 249,498 298,313 322,720 323,000 
Tale and related materials 
Tale: 
Crude 285,614 289,000 294,000 300,000 300,000 
Marketable te/ 4/ 2,000 2,000 2,000 2,000 2,000 
ite, crude 158,675 161,000 160,000 150,000 150,000 
Vermiculite: 
Concentrate 23,000 24,300 23,400 23,400 23,400 
Marketable product 4/ 5,000 4,200 3,100 3,100 3,100 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous: 

Run of mine thousand tons 6,500 5,500 6,900 13,800 13,800 

Marketable 4/ do. 5,542 5,485 5,618 6,461 6,600 
Coke, ical, all do. 90 43 50 50 50 
Gas, natural, million cubic meters 9,461 10,412 11,898 13,291 14,000 
Natural liquids million 42-gallon barrels 2,541 2,654 3,345 3,694 5,860 3/ 
Petroleum 

Crude thousand 42-gallon barrels 318,290 365,365 413,121 464.280 487,640 3/ 

Refinery products: 11/ 12/ 

Liquefied petroleum gas do. 40,055 58,288 10,950 13,140 14,112 3/ 
Gasoline do. 115,409 167,943 128,854 134,722 144,691 3/ 
Jet fuel do 478 695 533 557 598 3/ 
Kerosene do 22,449 32,668 25,064 26,175 28,112 3/ 
Distillate fuel oil do 177,435 258,203 198,106 206,885 222,221 3/ 
Lubricants do 5,001 7,277 5,584 5,831 6,315 3/ 
Residual fuel oil do. 103,364 150,415 115,406 118,698 127,482 3/ 
Other do. 84,871 123,502 94,758 100,893 108,359 3/ 
Refinery fuel and losses do. -- -- NA NA NA 
Total do. 549,062 798,991 579,255 606,901 651,890 3/ 


e/ Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. r/ Revised. NA Not available. -- Zero. 


1/ Table includes data available through October 2002. 


2/ In addition to the commodities listed, bismuth, molybdenite, and uranium oxide are produced, but output is not reported, and available information is inadequate to 


make reliable estimates of output levels. 

3/ Reported figure. 

4/ Direct sales and/or beneficiated (marketable product). 
5/ Source: Cobalt Development Institute. 


6/ Includes sponge iron as follows, in thousand metric tons: 1997 to 2001--270 (estimated). 


7/ Officially reported output; of total production, the following quantities are identified as secondary silver (the balance being silver content of other ores and 


concentrates), in kilograms: 1997--32,000; 1998--40,000; and 1999 to 2001--50,000. 


8/ Includes baddeleyite-caldasite. 


9/ Figures represent officially reported output plus official Brazilian estimates of output by nonreporting miners. 
10/ Apparently includes crude quartz used to produce quartz crystal (listed separately in this table) as well as additional quantities of common quartz. 

11/ Figures represent officially reported production to the United Nations (Energy Statistics Yearbook) by the Ministry of Mines and Energy of Brazil. 
12/ Minerals Questionnaire, 1997-2001, and Petrobras Magazine, 1998-2002. 
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TABLE 2 
BRAZIL: STRUCTURE OF THE MINERAL INDUSTRY IN 2001 


(Thousand metric tons unless otherwise specified) 


Commodity Major operating companies and major equity owners Location of main facilities Annual capacity 
METALS 
Aluminum Albras-Aluminio Brasileiro S.A. (Albras) [Companhia Vale do Belém and Vila do Conde, Para State (two 400 (metal). 
Rio Doce (CVRD), 51%; Nippon Amazon Aluminio Co. smelters) 
(NAAC), 49% 
Do. Alcan Aluminio do Brasil S.A. (Alcan Aluminum Ltd., 100%) Saramenha, Minas Gerais State (smelter and 100 (metal). 
refinery) 
Do. do. do. 150 (alumina). 
Do. Alcan Empreendimentos Ltda. (Alcan Aluminio do Brasil S.A., Lamininacdo de Pindamonhangaba, Sao Paulo 280 (metal). 
100%) State (smelter) 
Do. Alcan Aluminio Pocos de Caldas (Alucaldas) (Alcan Aluminio Pocos de Caldas, Minas Gerais State (mine) 1,000 (bauxite). 
do Brasil S.A., 100%) 
Do. Alcoa Aluminio S.A. (Alcoa) (Aluminum Co. of America, do. 400 (bauxite). 
53.66%, Billiton plc, 46.34%) 
Do. do. S40 Luiz, Maranhdo State (refinery) 550 (alumina). 
Do. do. Sao Luiz, Maranhdo State (smelter 239 (metal). 
Do. Aluminio do Brasil Nordeste S.A. (Alcan Aluminum Ltd., Aratu, Bahia State (smelter) 120 (metal). 
100%) 
Do. Billiton Metais S.A. (Billiton plc, 100%) Sao Luis, Maranhdo State (refinery) 375 (metal), 450 
(alumina). 
Do. Aluminio do Norte do Brasil S.A. (Alunorte) (private, 100%) | Barcarena, Para State (refinery) 1,550 (alumina). 


Do. do. Sorocaba, Sao Paulo State (smelter) 220 (metal). 

Do. Companhia Geral do Minas (private, 21%; Aluminum Co. of — Pocgos de Caldas, Minas Gerais State (refinery) 275 (alumina). 
of America, 79%) 

Do. do.” Pocos de Caldas, Minas Gerais State (smelter) 90 (metal). 

Do. Mineracdo Rio do Norte S.A. (MRN) (CVRD, 40%; CBA, 10%; Oriximina, Para State (mine) 11,000 (bauxite). 


Alcan Empreendimentos Ltda., 12%, Billiton plc, 14.8%, 
Norsk Hydro Comercio e Industria, 5%; Reynolds Aluminio 
do Brasil, 5%; Alcoa, [3.2%) 


Do. do. Papagalo, Para State (mine) 2.000 (bauxite). 
Do. do. Trombetas, Para State (mine) 2.000 (bauxite). 
Do. Vale do Sul Aluminio S.A. (Aluvale) (Government, 27%; Santa Cruz, Rio de Janeiro State (smelter) 86 (metal). 
private, 25%, Shell do Brasil S.A., 44%) 
Do. Aluvale (CVRD, 49.7%; Billiton Metais S.A., 41.5%; Cia. do. 93 (metal). 
Cataguazes, 8.8%) 
Do. Reynolds Internacional do Brasil (Reynolds, 42.5%; Bradesco Sorocaba, Sdo Paulo State (smelter) 5.4 million (cans). 
Bank, 42.5%, J.P. Morgan, 15%) 
Do. Consortium Paragominas S.A., (CVRD, 48.7%; MRN, 24.6%; Jabuti, Para State (mine) 1,500 (bauxite). 
Nippon Amazon Aluminum Co., 12.2%; CBA, 5.7%, others, 
8 8%) 
Do. do. Jabuti, Para State (alumina) 1,200 (alumina). 
Chromite Coitezeirio Mineragao S.A. (COMISA) (private, 75.4%; Bayer Campo Formosa, Bahia State (mine) 50 (ore). 
do Brasil S.A., 24.6%) 
Do. Companhia de Ferro Ligas da Bahia (FERBASA) (private, do. 370 (ore). 
100%) 
Do. do. Campo Formoso, Bahia State (benefictation 292 (concentrate). 
lant) 
Columbium (niobium) Companhia Brasileira de Metalurgia e Mineraga4o (CBMM) Araxa, Minas Gerais State (mine) 1,200 (ore). 
(Grupo Moreira Sales S.A., 55%, Molycorp, Inc., 45%) 
Do. do. Araxa, Minas Gerais State (beneficiation plant) 50 (pyrochlore). 
Do. Mineracdo Cataldo de Goias Ltda. (MCGL) (Bozzano Simosen Ouvidor and Cataldo I, Goias State (mines) 700 (ore). 
S.A., 68.5%, and Anglo American plc, 31.5%) 
Do. do. Ouvidor, Goias State (plants) 13 (pyrochlore). 
Copper Mineragao Caraiba S/A (Grupo PARANAPANEMA, 100%) Jaguari, Bahia State (mine) 130 (ore). 
Do. do. Jaguari, Bahia State (beneficiation plant) 90 (concentrate). 
Do. Caraiba Metais S/A (CMSA) (private, 100%). Camagari, Bahia State (refiney) 220 (metal). 
Ferroalloys Companhia Brasileira Carbureto de Calcio (CBCC) (private, Santos Dumont, Minas Gerais State (plant) 54. 
100%) 
Do. Prometal Produtos Metalurgicos S.A., 60%; Elkem A/S, 40% | Maraba, Para State (plant) 500. 
Do. Nova Era Silicon S.A. (CVRD, 49%, Mitsubishi Corp., 25.5%; Nova Era, Minas Gerais State (plant) 48. 
Kawasaki Steel Corp., 25.5%) 
Do. Companhia Ferro-Ligas de Bahia S.A. (FERBASA, 100%) Pojuca, Bahia State (plant) 194, 
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BRAZIL: STRUCTURE OF THE MINERAL INDUSTRY IN 2001 


(Thousand metric tons unless otherwise specified) 


: Commodity Major operating companies and major equity owners Location of main facilities Annual capacity 
’  METALS--Continued 
Ferroalloys--Continued: Companhia Ferro-Ligas Minas Gerais (MINASLIGAS, 100%) _Pirapora, Minas Gerais State (plant) 58. 
Do. Companhia Paulista de Ferro-Ligas (CPF) (private, 100%) Barbacena, Caxambu, Jeceaba, Passa Quatro, 326. 
and Passa Vinte, Minas Gerais State; 
Corumba, Matto Grosso do Sul State; and 
Xanxere, Santa Catarina State 


Do. Italmagnesio S.A. Industria e Comercio (ISAIC) (private, 100%) Braganca Paulista, Sido Paulo State; and 63. 
Varzeada Palma, Minas Gerais State (two 
lants 
Gold kilograms Companhia Vale do Rio Doce (CVRD) (CVRD-Companhia Gold mines in the States of Minas Gerais, Bahia, 18,000. 
Siderurgica Nacional, 100% and Para 
Do. do. Mineracgdo Morro Velho S.A. (AngloGold Ltd., 100%) Novo Lima, Raposos, and Sabara, Minas Gerais 7,000. 
State; and Jacobina, Bahia State (four mines 
Do. do. Mineracdo Serra Grande S.A. (AngloGold Ltd., 50%; TVX Serra Grande, Minas Gerais State (mine) 6,000. 
Gold Inc., 50%) 
' Do. do. _ Sao Bento Mineragao S.A. (Eldorado Gold Corp., 100%) Santa Barbara, Minas Gerais State (mine) 4,000. 
Do. do. _ Rio Paracatu Mineracao S.A. (Rio Tinto plc, 51%; Autram S/A, Paracatu Mine, Minas Gerais State (mine) 7,500. 
49%) 
Do. do. | Minerac&o Maraca S.A. (MMSA) (private, 100%) S4o Vicente Mine, Mato Grosso State (mine) 1,500. 


Tron ore Companhia Siderirgica Nacional (CSN) (private, 100%) 
Do. Itaminas Comércio de Minérios S.A. (ICMSA) (private, 100% 


Volta Mine, Minas Gerais State 
Itaminas, Minas Gerais State 


Do. Companhia Vale do Rio Doce (CVRD) (CVRD-Companhia Serra dos Carajas, Para State 55,000. 
Sideruargica Nacional, 100% 
Do. do. Itabira, Ouro Preto, Santa Barbara, Xavier, 105,000. 


Tamandua, Capao, and Mato, Minas Gerais 
State (seven mines) 


Do. Ferteco Mineracdo S.A. (FERTECO) (Exploration Bergbau - Ouro Preto and Brumadinho, Minas Gerais 12,800. 
GmbH, 100% State (two mines) 
Do. S.A. Mineragdo da Trindade (SAMITRI) (private, 100%) Maniaana, Rio Piracicaba, Itabira, Ouro Preto, 9,300. 
. and Sabara, Minas Gerais State (five mines) 
Do. Minera¢ées Brasileiras Reunidas S/A (MBR) (BHP Ltd., 85.3%; Capao Xavier, Tamandua, and Capitdo do Mato, 32,000. 
Mitsui e Co. Ltd., 14.7%) Minas Gerais State (three mines) 
| Samarco Mineracdo S.A. (SAMITRI, 51%; BHP Ltd., 49% Alegria, Minas Gerais State (mine 
Do. SOCOIMEX S.A. (CVRD, 100%) Mato, Minas Gerais State (mine) 7,000 
Lead Mineracdo Boquira S.A. (MBSA) (private, 100%) Boquira, Bahia State (mine) 300 (ore). 
Do. do. Boquira, Bahia State (beneficiation plant) 310 (concentrate). 
Manganese Companhia Vale do Rio Doce (CVRD) (CVRD-Companhia Corumba, Minas Gerais State (mine) 2,500 (ore). 
Siderurgica Nacional, 100%) 
Do. do. Igarapé Azul, Carajas, Para State (beneficiation 1,400 (concentrate). 
lant 
Do. Urucum Mineracdo S.A. (CVRD, 100%) Corumba and Ladario, Mato Grosso do Sul 1,500 (ore), 800 
State (two mines and plant) (concentrate). 
Do. Construtora Polares Ltda. (CPL) (private, 100% Corumba, Minas Gerais State (mine 200 (ore). 
Nickel Companhia Niquel Tocantins (CNT) (Grupo Votarantin, 100%) Niquelandia, Goias State (mine 
Do. do. Niquelandia, Goias State (refinery plant 10 (electrolytic Ni). 
Do. Mineracao Serra da Fortaleza (Rio Tinto plc, 100%) Fortaleza, Minas Gerais State (mine) 19 (nickel matte). 
Do. CODEMIN S.A. (Anglo American plc, 100%) Niquelandia, Goias State (refinery) 20 (metal). 
Steel Ago Minas Gerais S.A. (AGOMINAS) (private, 100%) Rodovia, Minas Gerais State 2,000. 
~ Do. Companhia Acos Especiais Itabira (ACESITA) (Government, _Timoteo, Minas Gerais State (stainless steel 600. 
90.9%; private, 9.1%) plant) 
Do. Companhia Siderirgica Belgo-Mineira (CSBM) (private, 100%) Joao Monlevade, Minas Gerais State 1,000. 
Do. Companhia Siderurgica de Tubarao (CST) (private, 100%) Serra, Espirito Santo State 3,000. 
Do. Companhia Siderurgica Nacional (CSN) (private, 100%) Volta Redonda, Rio de Janeiro State 4,600. 
Do. Companhia Siderirgica Paulista (COSIPA) (private, 100%) Cubatdo, Sado Paulo State 3,900. 
Do. Usinas Sidenirgicas de Minas Gerais, S.A. (USIMINAS) Ipatinga, Minas Gerais State 4,400. 
rivate, 100% 
Tin Mineracdéo Jacunda Ltda. (MJL) (private, 100%) Santa Barbara, Novo Mundo, and Potosi, 108 (ore). 
Rondonia State (six mines) 
Do. do. Santa Barbara, Novo Mundo, and Potosi, 450 (concentrate). 
Rondonia State (three beneficiation plants) 
Do. Grupo PARANAPANEMA (private, 100%) Piraporada Bom Jesus, Sao Paulo State 1,400 (concentrate), 
refine 25 (metal). 
Do. Marmoré S.A. (MSA) (Grupo PARANAPANEMA, 100% Juiz de Fora, Minas Gerais State (mine 20 (ore). 
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Major operating companies and major equi Location of main facilities 


METALS--Continued 
Tin--Continued: Grupo PARANAPANEMA (private, 100%) Aripuana, Mato Grosso State; Ariquemes, 5,420 (ore). 
Rondonia State; Novo Anpuana, Pitinga, 
and Presidente Figueiredo, Amazonas State; 
and Sao Felix do Xingu, Para State (five 
Se I 
Titanium Rutloe limenita do Brasil S.A. (RIBSA, 100%) ————“Maataraca, Paraiba State (mine) _——=—=—=—«4,200 (ore). 
Do. do. Mataraca, Paraiba State (two beneficiation 120 (concentrate). 
lants) 
Zinc Companhia Mineira de Metais S.A (CMM) (Grupo Votarantin, Vazante, Minas Gerais State (mine) 800 (ore). 
100% 
Do. do. Vazante, Minas Gerais State (beneficiation 48 (concentrate). 
plant) 
Do. do. Trés Marias, Minas Gerais State (refinery) 165 (metal). 
Do. Companhia Paraibuna de Metais S.A (CPM) (Grupo Juiz de Fora, Minas Gerais State (mine) 100 (ore). 
PARANAPANEMA, 100%) 
Zirconium Nuclemon Minero-Quimica Ltda. (Government, 100%) Sdo Jodo da Barra, Rio de Janeiro State (mine) _ 660 (ore). 
Do. do. ltapemirim, Espirito Santo State (mine) 90 (ore). 
Do. do. Prado, Bahia State (mine) 90 (ore). 
Do. do. Prado, Bahia State (three beneficiation plants) _123 (concentrate). 
Do. do. Prado, Bahia State (three separation plants) 90 (concentrate). 
INDUSTRIAL MINERALS 
Asbestos Sociedade Anénima Mineracdo de Amianto (SAMA) (private, Cana Brava and Minacu, Goias State (mines) 9,000 (ore). 
100%) 
Do. do. Cana Brava and Minacu, Goias State 230 (concentrate). 
neficiation plant) 
Cement Cimento Santa Rita S.A. (CSSA) (CSSA, 50%; Holder Cimento Itapevi and Salto de Pirapora, Sdo Paulo State 2,200. 
S.A., 50%) two plants 
Do. Companhia Cimento Portland Itau (CCPI) (Grupo Votarantin, _—‘Itau de Minas, Minas Gerais State (three plants) 2,400. 
100%) 
Do. Companhia de Cimento Portland Paraiso (CCPP) (CCPP, 50%; States of Espirito Santo, Goias, Minas Gerais, 4,000. 
Lafarge Group, 50%) and Rio de Janeiro (five plants) 
Do. Companhia de Cimento Portland Rio Branco (Grupo Votarantin, Rio Branco do Sul, Parana State (two plants) 5,000. 
100% 
Do. Camargo Correia Cimentos S.A. (CCSA) (private, 100% Ijaci, Minas Gerais State (plant 1,600. 
Diamond Mineracdo Tejucana S.A. (MTSA, 100%) Diamantina, Minas Gerais State (mine) 100. 
Fluorspar Minerac¢do Nossa Senhora do Carmo Ltda. (MNSCL) (private, Cerro Azul, Parana State (two mines) 180 (ore). 
100% 
Do. Minerac4o Santa Catarina Ltda. (MSCL) (private, 100%) Morro da Fumaca, Santa Rosa de Lima, Rio 100 (ore), 120 
Fortuna, Santa Catarina State; and Tangua, (concentrate). 
Rio de Janeiro State (three mines and 
beneficiation plant 
Graphite Nacional de Grafite Ltda. (NGL) (private, 100%) Itapecerica, Pedra Azul, Salto da Divisa, Minas 80 (ore). 
Gerais State (three mines) 
Do. do. Itapecerica, Pedra Azul, Salto da Divisa, Minas 60 (concentrate). 
Gerais State (three beneficiation plants 
Do. Grafita MG Ltda. (GML) (pnvate, 100%) Mateus Leme, Zerra Azul, Minas Gerais State 20 (ore). 
(two mines) 
Do. Marmoré Mineracao e Metalurgia Ltda. (MML) (Grupo Maiquinique, Bahia State (mine) 10 (ore). 
PARANAPANEMA, 100%) 
Gypsum Companhia Brasileira de Equipamento (CBE) (private, 100%) | Codo, Maranhdo State, and Ipubi, Pernambuco 100. 
State (two mines) 
Do. Companhia de Cimento Portland Paraiso (CCPP) (private, Ipubi, Pernambuco State (mine) 50. 
100% 
Kaolin Caulim da Amazonia S.A. (CADAM) (private, 100% Mazagado, Amapa State (mine 720 (ore). 
Do. do. Mazagado, Amapa State (beneficiation plant 360 (concentrate). 
Do. do. Adam Mine, Rio Jari, Amazonas State 660 (concentrate). 
Do. Para Pigmentos S.A. (PPSA) (private, 100%) Para Mine, Para State 500 (concentrate). 
Do. Ymerys Rio Capim Caulim S.A. (RCCSA) (pnvate, 100%) Rio Capim Mine, Para State 500 (concentrate). 
Do. Empresa de Mineracdo Hor Ltda. (EMHL) (private, 100%) Bintiba and Mogi das Cruzes, So Paulo State 200 (ore). 
(two mines) 
Do. do. Biritiba and Mogi das Cruzes, Sdo Paulo State 180 (concentrate). 


two beneficiation plants 
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TABLE 2--Continued 
BRAZIL: STRUCTURE OF THE MINERAL INDUSTRY IN 2001 


(Thousand metric tons unless otherwise specified) 


Commodity Major operating companies and major equity owners Location of main facilities Annual capacity 


INDUSTRIAL MINERALS-- 
Continued 
Limestone Companhia de Cimento Portland Paraiso (CCPP) (private, States of Goids, Minas Gerais, and Rio de 2,000. 


100%) Janeiro (five mines) 
Do. Companhia de Cimento Portland Rio Branco (CCPRB, 100%) _Rio Branco do Sul, Parana State (three mines) _5,500. 


Do. S.A. Industrias Votorantim (SAIV) (private, 100%) States of Rio de Janeiro and Sado Paulo (four 1,000. 
mines) 
Magnesite Magnesita S.A. (MSA) (private, 100%) Brumado, Bahia State (one major mine and 1,000 (ore). 
numerous small mines) 
Do. do. Brumado, Bahia State (two beneficiation plants) 280 (concentrate). 
Phosphate rock Fertililizantes Serrana S.A. (Bunge International Group, 100%) _Araxa, Minas Gerais State (mine) 5,000. 
Do. Copebras S.A.(Copebras) (Anglo American plc, 100%) Ouvidor, Goias State (mine) 4,400. 
Do. Fosfértil S.A. (Grupo Fertifés, 79%; CVRD, 11%; public, 10%) Tapira, Minas Gerais State (two mines 10,500. 
Do. Ultrafértil S.A. (Grupo Fertifés, 79%; CVRD, 11%; public, Araxa, Minas Gerais State (mine) 5,000. 
10%) 
Quartz Telequartzo Exportagao S.A. (TESA) (private, 100%) Cristal, Minas Gerais State (mine) 6.0. 
Salt, rock Frota Oceanica Brasileira S.A. (FOBSA) (private, 100% Jacupiranga, Sado Paulo State (mine 6,000. 
Do. Dow Quimica do Nordeste Ltd. (DQNL) (Dow Chemical Co., Vera Cruz, Bahia State (mine) 1,000. 
100%) 
Do. Cia. Nacional de Alcalis S.A. (CNA) (private, 100%) Alcalis Grupo, Rio Grande do Norte State 1,500. 
Do. Salgema Mineracdo e Quimica S.A. (SM rivate, 100% Salgema, Maceid, Alagoas State (mine 1,000. 
MINERAL FUELS _ 
Coal Carbonifera Circiama S.A. (CCSA) (private, 100%) Circitima and Sideropolis, Santa Catarina State 1,600. 
two mines 
Do. Companhia Carbonifera Metropolitana S.A. (CCM) (private, Circiuma, Sideropolis, and Urussanga, Santa 1,200. 
100%) Catarina State (three mines) 
Do. Copelmi Mineracgdo Ltda. (COPELMI) (private, 100%) . Arroio dos Ratos, Butia, and Charqueadas, Rio 4,600. 
Grande do Sul State (four mines) 
Do. Companhia Riograndense de Mineracdo S.A. (CRM) (private, | Circiima and Urussanga, Santa Catarina State 2,600. 
100%) two mines 
Petroleum thousand _Petrdleo Brasileiro S.A. (Petrobras) (Government, 81.4%; Fields in the States of Alagoas, Amazonas, 220,000. 
42-gallon barrels private, 11.8%; public, 6.8%) Bahia, Ceara, Espirito Santo, Rio de Janeiro, 
Rio Grande do Norte, Para, Maranhdo, and 
Sergipe (99 
Petroleum products do. Refineries in the States of Amazonas, Bahia, 503,000. 


Ceara, Minas Gerais, Parana, Rio de Janeiro, 

Rio Grande do Sul, and Sao Paulo 
Do. Refinaria de Petrdleo Ipiranga S.A. ISA) (private, 100% Ipiranga, Rio Grande do Sul 3,400. 
Do. Refinaria de Petréleos de Manguinhos S.A. (RPMSA) (private, Manquinhos, Rio de Janeiro State 3,650. 
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TABLE 3 
BRAZIL: RESERVES OF MAJOR MINERAL COMMODITIES IN 2001 1/ 


(Thousand metric tons unless otherwise specified) 


World World 


Commodity Reserves ranking percentage 
Asbestos, fiber 16,300 NA 
Bauxite, ore 2,500,000 3 7.8 
Chromite, Cr203 7,000 0.1 
Coal, all types 7,372,000 0.6 
Columbium (niobium), pyrochlore, and columbite ore 5,000 l 90.0 
Copper, metal content 12,000 1.8 
Fluorspar, ore 7,000 2.1 
Gold, metal metric tons 2,000 3.8 
Graphite, ore 95.000 2 21.0 
Gypsum 1,250,000 NA 
lron ore, 60% to 65% Fe content 19,500,000 6 6.5 
Kaolin 4,000,000 2 28.2 
Lead, metal content 1,000 0.7 
Magnesite 180,000 4 5.2 
Manganese, metal content $1,000 6 1.0 
Natural gas 2/ million cubic meters 231,000 NA 
Nickel, metal content 6.000 40 
Petroleum 2/ thousand 42-gallon barrels 9,000,000 0.8 
Phosphate rock 298,000 0.8 
Talc and pyrophyllite 178,000 3 19.0 
Tin, metal content metric tons 540.000 4 6.8 
Titanium, T102 4,000 0.7 
Uranium, U308 metric tons 163,000 NA 
Zinc, metal content 5.000 1.2 
Zirconium, ore 2,000 2.8 


NA Not available. 
1/ Summario Mineral 2001-2002. 
2/ Petroleo Brasileiro, S.A. annual report 2001-2002. 
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THE MINERAL INDUSTRY OF 


CANADA 


By Alfredo C. Gurmendi 


Canada, which was the second largest economy in the 
American continent with about 31 million people in 2001, hada 
gross domestic product (GDP) of $699.5 billion,' or a 
purchasing power parity of $774.7 billion. Canada’s GDP 
growth was 4.3% compared with 4.1% in 2000, which was a 
record growth among the seven industrialized countries, or G-7 
economies (Washington Times, 2001b; U.S. Central Intelligence 
Agency, 2001§’). Canada’s economy strengthened significantly 
in the first quarter of 2001 and performed well during the year. 
Unemployment fell to a long-time low of 6.8% at the end of 
December 2000. Overall, Canada’s economic picture for 2001 
showed that the country as a whole was doing well; the minerals, 
metals, and energy sectors contributed 8.7% of its GDP. The 
mineral industry played an integral part in Canada’s new 
technology-driven and knowledge-based economy (Steele, 
2002a). 

Despite a global slowdown in economic activity in 2001, the 
value of Canadian minerals production reached $54.4 billion, 
which was almost the same level as that of 2000, or $54.5 
billion. This continuing high level was principally due to the 
substantial gains in the fuels sector, particularly natural gas 
exports. In 2001, mine output of base and precious metals and 
nonmetals decreased in value to $11.6 billion compared with 
that of 2000. The value of metal output decreased by 6.8% to 
$6.7 billion in 2001 from that of 2000 after declining for the 
past 3 years (Natural Resources Canada, 2002b). 

Changing prices in world markets have affected mine 
openings and closings in Canada.’ The value of production for 
base metals and nonmetals remained close to 2000 levels despite 
weakening prices; the value of nickel, however, declined to $1.2 
billion in 2001 from $1.5 billion in 2000. A significant drop in 
iron ore output and sharp price declines for copper and zinc also 
contributed to the decline in value of Canadian metals. Several 
metals increased in value—uranium, 42.8%; molybdenum, 
22.8%; platinum-group metals (PGM), 18.9%; and lead, 12.2%; 
these partially offset the decrease of the metals value. Strong 


'Where necessary, values have been converted from Canadian dollars 
(CANS) to U.S. dollars at an average rate of CAN$1.54=US$1.00 for 2001. All 
values in this report, unless otherwise specified, are expressed in U.S. dollars. 

*References that include a section twist (§) are found in the Internet 
References Cited section. 

>More detailed information on the mineral production in Canada can be 
found in the Canadian Minerals Yearbooks for 1998 and 1999 prepared by the 
Mining Sector, Natural Resources Canada, Ottawa, Canada, which were used 
extensively as source material for this report. The U.S. Department of the 
Interior has arranged to have these Canadian publications placed in selected 
depository libraries of the 50 States and Puerto Rico. Please note that any 
datum of statistic not referenced elsewhere may be assumed to be from either 
the Yearbook or the related series of separate, preliminary, topical papers 
presenting information compiled by Statistics Canada and issued by Natural 
Resources Canada. 
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prices encouraged increases in PGM production, thus continuing 
the upward trend that started in 1998 and resulted in significant 
increases in value in 2001 ($369.4 million) because of higher 
demand for use in autocatalysts. Prices for precious metals, 
especially gold, however, remained stable with a modest 
increase in production and a corresponding increase of 2.9% in 
its value of output. Gold led the metals group in 2001 in terms 
of value of production ($1.4 billion) (Natural Resources Canada, 
2002b). 

Canada realized an overall increase of 1.7%, or $4.9 billion 
value for nonmetals in 2001, which was the sixth consecutive 
year that value increased. Production values, which were 
impressive, increased by 35.5% for diamond, 27.9% for salt, 
11.3% for clay products, and 4.3% for cement; these increases 
offset the declining values of other commodities in the 
nonmetals group. Potash was the leading nonmetal producer at 
$1.04 billion. 

In 2001, the value of mineral fuels production remained stable 
with a minor increase to $42.9 billion from $42.5 billion in 
2000. Increases in the value of natural gas (21.5%) and coal 
(8.4%) offset the decreases in value of natural gas byproducts 
(17.3%) and crude oil (15%) (Natural Resources Canada, 2002a, 
b). 

In 2001, overall exploration spending for Canada declined 
significantly to $297.4 million compared with almost $307.1 
million in 2000, $327.3 million in 1999, $426 million in 1998, 
and $598.1 million in 1997. Although this decrease was fairly 
characteristic of all the Provinces, it was particularly apparent in 
the Northwest Territories, Ontario, and Quebec, which together 
accounted for about 60% of exploration expenditures for the 
entire country. Despite the decline in global exploration levels, 
Canada’s larger mining companies remained internationally 
active by continuing to spend 80% of their exploration budgets 
in other countries, particularly in South America, the Caribbean, 
and Eastern Europe, and 20% in Canada. Although a large 
number of Canadian mining companies have been exploring in 
other countries, such discoveries as Voisey’s Bay and the Ekati 
diamond mines reaffirmed that there is much still to be found in 
Canada (Natural Resources Canada, 2001b, p. 37-38, 101-102). 

According to predictions for the forthcoming year, spending 
for metals exploration would be flat or decline, and that for 
diamond exploration would increase by as much as 25%. After 
spreading to most of Canada, diamond exploration continued 
with some public excitement because of an increasing number of 
discoveries. The value of diamond production increased by 
35.5% ($550 million) as the Ekati diamond mine completed its 
third full year of operation in the Northwest Territories. For the 
first time, the mine became a factor in world diamond markets. 
In 2001, diamond was expected to be the most sought after 
mineral commodity in the country. Macroeconomics and the 
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globalization of diamond demand have introduced 
unprecendented levels of volatility into the diamond supply and 
rough and polished diamond pricing; this takes into 
consideration increased levels of diamond mining activity and 
the move to a more competitive open market for rough 
diamonds in particular (Natural Resources Canada, 2002b; 
Rapaport, 2002). 

Voisey’s Bay Nickel Co. (a subsidiary of Inco Limited and 
based in St. John’s, Newfoundland) was established as a 
separate firm to finance and develop the huge and rich nickel, 
copper, and cobalt deposit on the Labrador Peninsula in eastern 
Canada. In early 2001, formal talks began between the 
Government of Newfoundland and Labrador and Inco on 
potential development of the project. Inco was developing a 
special hydrometallurgical process that could be used to treat 
the sulfide nickel ore found at Voisey’s Bay. If the process was 
successful, then Inco would process the ore within the Province, 
thus fulfilling its key demand that the nickel ore be processed in 
Newfoundland before being shipped out of the Province. With 
the expected recovery in nickel demand by early 2002, 
questions remained about the timeframe in which the nickel 
price could recover to effect the supply/demand balance. 
Whether the timely development of Voisey’s Bay and new 
nickel mines plus producers’ destocking can provide sufficient 
supply to keep the nickel price in control remains to be seen 
(Metal Bulletin, 2000b; Natural Resources Canada, 2001a, p. 
1.9-1.11; Rochon, 2002). 

Although the number of junior exploration firms has declined 
considerably in recent years (to 379 firms in 2000 from 409 
firms in 1999), junior spending remained an important 
component of total expenditures; definitions of junior and 
senior companies in Canada can be found at National Resources 
Canada (2002§) and from David Comba (Director, Issues 
Management Prospectors & Developers Association of Canada, 
written commun., November 7, 2002). In 2000, it amounted to 
$96.8 million, or 31% of total spending compared with the $211 
million spent by senior companies. In 2001, junior company 
spending was $108 million, or about 36% of the forecasted total 
of $297 million. Globally, Canada remained one of the world’s 
top mineral exploration targets by attracting the interest of the 
world’s larger exploration and mining companies. Canadian 
companies were very active abroad as well (Natural Resources 
Canada, 2001b, p. 2-13). 

Environmental concerns continued to interact with mineral 
exploration and development activity throughout Canada. 
Canadian mining firms were acquiring mineral properties in 
Latin America where Governments offered incentives to attract 
foreign investments, their mining laws are coherent and 
reasonable, up to 100% of ownership was allowed, and profits 
could be repatriated. 

Mineral exploration search criteria seem to have become 
increasingly subject to legal and sociological influences in much 
of Canada. Land use, which had never been given much 
attention in the past, has become an issue. First Nation rights 
were receiving long-awaited consideration. Canada’s Minister 
of Natural Resources stated that Federal and Provincial 
Governments were working on legislative reforms that should 
afford an improved regulatory climate. 
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Government Policies and Programs 


Primary jurisdiction over mineral resources in Canada is 
exercised by the Provinces. Through their mining acts, the 
Provincial Governments regulate most aspects of exploration 
and mining. Exceptions have been the Yukon Territory, the 
Northwest Territories, and the Nunavut Territory, which, 
although still under the resource-management control of the 
Canadian Federal Government, were slowly accumulating more 
independent powers. For instance, the Devolution Transfer 
Agreement (DTA) was initiated by the Federal, Territorial, and 
First Nation negotiators in September 2001. The DTA is the 
transfer of the Federal Government’s current responsibilities for 
managing most of Yukon’s natural (mineral-energy) resources 
to the Government of Yukon; the move will be effective on 
April 1, 2003. In 2001, Yukon offered a refundable mineral 
exploration tax of 25% on exploration expenditures for eligible 
individuals and companies. The Federal Department of Indian 
Affairs and Northern Development (DIAND) and the Northwest 
Territories Government merged their geoscience programs and 
jointly managed the C.S. Lord Northern Geoscience Centre in 
Yellownife. The Centre is supported by the DIAND, the 
Government of the Northwest Territories, and the Geological 
Survey of Canada. 

In 1993, the largest Aboriginal land settlement took place in 
Canada, which resulted in the formation of the new Territory of 
Nunavut on April 1, 1999. Nunavut comprises the Franklin and 
the Keewatin districts of the Northwest Territories and has a 
landmass of 1,994,000 square kilometers (km?’) which includes 
Baffin Island, Ellesmere Island, and the Queen Elizabeth 
Islands. Its southernmost boundary is the northern boundary of 
Manitoba, and the northernmost boundary extends slightly north 
of the northern coast of Greenland. The land claim settlement 
allocated about 40,000 km? of Nunavut as “Inuit Owned Land” 
whereby surface rights are held by Regional Inuit Associations 
(RIAs), and subsurface rights are held by the Inuit people and 
administered by Nunavut Tunngavik Incorporated. An 
additional 320,000 km? is considered to be “Inuit Owned Land” 
whereby only surface rights are held by the Inuit and are 
administered by the RIAs, and subsurface rights are retained by 
the Crown and administered by the DIAND. In both cases, 
exploration and mining are allowed and subject to permitting 
through the respective RIAs. Although Nunavut depended on 
the Federal Government for 90% of its budget of almost $400 
million in 2001, it had a modest private sector that included 
mining, retail sales, and transportation. Exploration for metals 
and petroleum has tended to move north in recent years into 
what is now Nunavut and has resulted in Baffin Island’s 
Nanisivik lead-zinc mine, which is located 750 kilometers (km) 
north of the Arctic Circle; it was owned by Breakwater 
Resources Ltd. The Inuit have been generally receptive to 
mining proposals as a way of bringing more business and 
employment into their region (Natural Resources Canada, 
2001b, p. 96-105). 

Federal and Provincial policies, though not entirely consistent 
among the Provinces, are generally stable and have traditionally 
favored the research and information services that relate to the 
mining industry. The Federal Government negotiated multiyear 
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Mineral Development Agreements, which fund initiatives 
intended to strengthen the mining industry in each region, with 
Provincial Governments. Although environmental assessment 
legislation was passed in 1992, the Federal Government has 
been deliberate in producing regulations to implement such 
laws. One subsequent measure was the tax deductibility for 
funds set aside for the cleanup of closed mine sites, thus 
complementing emerging Provincial reclamation requirements. 

The Canadian Securities Administrators (CSA) have finalized 
the National Instrument 43-101, which pertains to the 
“Standards of Disclosure for Mineral Projects.” This 
instrument, which was enacted into law in early 2001 will apply 
to all technical public disclosure on mineral projects and will 
require all technical disclosure to be based on the work of a 
qualified person (QP). This law will preserve Canada’s 
preeminent position in world mining exploration, development, 
and financing. The QP is to be responsible for scientific and 
technical matters, which will include not only exploration, 
development, definitions of resources and reserves, and mining 
matters, but also quality-control standards for analytical 
laboratories, the form of technical reports, professional 
supervision, corporate governance practices, regulatory 
oversight of the mining industry, and enforcement of securities 
laws. This instrument was a result of the 1997 Bre-X scandal in 
which so many investors lost heavily because of the Bre-X 
Minerals Ltd. fraud in Kalimantan, Indonesia, in which drill- 
core samples from its Busang property were salted with gold 
(McCombe, 2001, p. 4). 

In August 2000, a new set of definitions and guidelines was 
approved for reporting exploration information, mineral 
resources, and mineral reserves in Canada; they replaced the 
previous Classification system contained in the Canadian 
Institute of Mining, Metallurgy and Petroleum Ad Hoc 
Committee report of February 1996. The standards are 
applicable to all minerals, which include metals, industrial 
minerals, diamond, and other gemstones, but will not apply to 
bitumen, natural gas, and oil (Canadian Mining Journal, 2000). 

On October 19, 2000, the Canadian Federal Government 
introduced a 15% nonrefundable tax credit, which will be in 
effect until 2004. The credit is in addition to the existing 100% 
deduction of eligible exploration expenditures from the Federal 
portion of investors’ income tax and is equivalent to a 136.7% 
exploration expense deduction. The two types of flow-through 
share investments are the “super” flow-through, or additional 
Federal tax credits, for “grassroots” exploration and the regular 

flow-through plus Provincial and Territorial harmonization 
initiatives. Both flow-through share investments will assist the 
sector in gaining new investment and stimulating minerals 
exploration activity in Canada. The Federal Government is 
laying a foundation for the sector by providing sound economic 
fundamentals, encouraging innovation and knowledge, and 
promoting sustainable development. Income tax benefits to 
individual investors for income tax purposes and marginal tax 
rate will vary depending on the taxpayer’s residence. Quebec 
will offer the largest potential tax savings for flow-through 
share investments, followed by Ontario, Saskatchewan, and 
Yukon Territory; this special tax savings feature will further 
enhance the benefit of flow-through shares for mining 
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corporations. British Columbia has also introduced the Mining 
Exploration Tax Credit, which provides a 20% refundable credit 
of qualified expenses not funded by flow-through shares. This 
would make the Province’s incentive program the most 
attractive one in Canada (Heakes, 2002; Schroeter, 2002; Steele, 
2002b, p. 2). 


Environmental Issues 


The Canadian Mining Association noted that for the first 
time, the 5-year-old Canadian Environmental Assessment Act 
(CEAA) put several Federal departments in a position to review 
mining activity, a purview that had been limited to Provincial 
jurisdiction. The CEAA includes many provisions that bring 
Federal agencies into the review process to evaluate impacts on 
area fisheries and navigable rivers or where explosions or public 
works are involved. Because any mining operation could affect 
at least one of these considerations, the Federal Government is 
now involved in any significant mining project. Overlapping 
Federal jurisdictions have made it difficult for investors to know 
what they have to do to secure approval for their projects. 
Observers believed that if the CEAA created difficulties in 
raising capital, then investors could become wary of Canada’s 
approval regime. They would invest their monies in other 
countries where regulations are more straightforward and 
transparent. In Canada, however, the Provincial and Territorial 
Governments continued to support and promote exploration and 
deposit appraisal activities in their respective jurisdictions via 
various initiatives, such as fiscal incentives, the resolution of 
land access issues, and the provision of state-of-the art 
geoscientific data (Natural Resources Canada, 2001b, p. 7). 

In a further effort to define goals, approaches, and 
alternatives in the name of sustainable development, the 
Prospectors and Developers Association of Canada (PDAC), 
which is a private sector organization, has issued a paper, “Total 
Landscape Management (TLM): An Integrated Approach to 
Conservation Protection and Resource Development.” The 
PDAC asserts that TLM goes beyond the growing reliance on 
multiple-use exclusive areas to achieve conservation objectives; 
this multiple-use concept, however, has produced unsatisfactory 
results because the complex and changing needs of the 
landscape require a more comprehensive and integrated 
approach. The paper acknowledges that access to land and 
certainty of title are crucial to resource development and that 
biological diversity, wilderness protection, and the preservation 
of unique and exceptional areas are fundamental to conservation 
objectives. TLM prescribes management of entire ecological 
landscapes by employing the overarching principal of 
conservation diversity; a system of “floating reserves” designed 
to accomplish protection in a constantly changing, dynamic 
landscape; adaptive management that allows the flexibility to 
accommodate new information, evolving ecosystems, and 
natural disturbances; and comanagement that ensures the 
provision of local community input. Failure to understand local 
realities and to involve the community constructively creates the 
risk of costly delays or even termination of mineral exploration 
and development projects owing to disruption, confrontation, 
and conflict over social, cultural, and environmental issues 
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(Thomson, 2001, p. 4). Too comprehensive to detail here, this 
paper appears to be a carefully crafted and far-reaching attempt 
by the PDAC to rationalize and harmonize the differences 
among adversarial viewpoints. 


Production 


In 2001, the value of Canadian mineral production remained 
strong, which was principally attributed to very significant 
increases in the values of the output of natural gas (21.5%) and 
coal (8.4%) compared with those of 2000. Production values of 
metals decreased by 6.8% compared with those of 2000, and 
those of nonmetals, which includes structural materials, 
increased slightly to $7.6 billion in 2001 from $7.4 billion in 
2000. The performance of the fuels group, which totaled about 
$66 billion, showed a small 0.8% increase compared with $65.4 
billion in 2000 primarily because of the lower energy prices for 
crude oil and natural gas. The increase in value was led by 
natural gas, which climbed to $33.8 billion compared with 
$27.8 billion in 2000. Production of natural gas byproducts 
decreased by 17.3% with a value of $4.7 billion compared with 
$5.7 billion in 2000. Crude oil and equivalent output decreased 
by 15% with a value of $25.9 billion compared with $31.5 
billion in 2000. Finally, the value of coal production increased 
by about 8.4% to $1.5 billion in 2001 compared with $1.3 
billion in 2000 (Natural Resources Canada, 2002a, b). 

In terms of value of production in 2001, the top nonfuel 
commodities were gold at $1.4 billion; nickel, $1.2 billion; 
copper, $1.0 billion; potash, $1.0 billion; zinc, $910 million; 
cement, $844 million; iron ore, $780 million; sand and gravel, 
$650 million; stone, $584 million; diamond, $520 million; 
uranium, $455 million; PGM, $390 million; and salt, $260 
million (Natural Resources Canada, 2002b). 

Market prices played a changing role in the mineral 
commodity values. In 2001, the value of metals reached to $6.6 
billion, or 6.8% lower than that of 2000, but still 5.6% higher 
than that of 1999. In 2001, much of that decrease was due to 
the steep decline in the value of nickel production from $2.4 
billion in 2000 to $1.2 billion; increases in value for uranium 
(42.8%), molybdenum (22.8%), PGM (18.9%), and lead 
(12.2%), however, partially offset the decrease in the value of 
metals. Strong prices encouraged increases in the production of 
PGM; this continued the upward trend that started in 1998. 
Gold remained stable with a modest increase in production and 
with an increase of 2.9% in value. Moderate declines in output 
led to a decreased value of production for copper (-9.7%), zinc 
(-9.7%), silver (-4.0%), potash (-3.8%), and sand and gravel 
(-1.9%). The value of output for most other metals remained at 
about the 2000 levels despite weakening prices (Natural 
Resources Canada, 2002a, b). 

Changes in outputs can be accompanied by robust increases 
in their value, thus illustrating the compelling effect of market 
prices when higher demands for minerals are prevalent. 
Likewise, the destructive effect of price deterioration in relation 
to mineral production during periods of oversupply and price 
weakness will be harmful to mineral producers. 

Ontario, which was the leading producer of nonfuel mineral 
commodities, accounted for 30.9% of the total value followed 
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by Quebec, 19.6%; Saskatchewan, 12.9%; British Columbia, 
10.8%; Manitoba and Northwest Territories, 5.1% each; 
Newfoundland, 4.7%; New Brunswick, 4.3%; Alberta, 3.1%: 
Nunavut, 1.8%; Nova Scotia, 1.3%; and Yukon Territory, 0.2% 
(total does not add to 100% because of rounding). Although the 
production of fuels tended to be concentrated in the western 
plains Provinces, the output of nonfuel mineral commodities 
was characterized by a much wider distribution throughout 
Canada (Natural Resources Canada, 2002a, b). 


Trade 


As the world’s largest exporter of minerals and metals, 
Canada enjoyed economic benefits from its mineral industry 
that included a significant contribution to its trade surplus and, 
hence, to its trade balance, as well as major support of the 
national standard of living. In 2001, minerals and metals 
exports earned $44 billion, or 13% of all exports. Mineral and 
mineral product exports, which included fuels, totaled $49 
billion; this was an increase of 6.1% compared with that of 
2000, and represented about one-quarter of all Canadian exports 
for that year (Goodale, 2001). 

In 2000 (the latest year for which more-detailed trade 
information is available regarding total mineral and mineral 
product exports, imports, and trade balance), metals registered 
51%; fuels, 37.3%; nonmetals, about 10.3%; and structural or 
building materials, about 1.4%. Value of exports of nonfuel 
minerals, which included coal, was $33 billion; this represented 
an increase of 10.5% compared with that of 1999 (Natural 
Resources Canada, 2001a, p. 1.16). 

Included in these exports were crude minerals and smelted 
and refined products. Prominent among the crude minerals 
exported were iron ore, potash, and sulfur to the United States; 
copper concentrates to Japan; and iron ore and zinc concentrates 
to the European Union (EU). Smelted and refined metals 
included aluminum, copper, gold, iron and steel, nickel, silver, 
and zinc to the United States; aluminum and gold to Japan; and 
copper and nickel to the EU. Coal exports went mostly to 
Japan. 

Mineral and mineral product imports, which included fuels, 
were valued at $44.7 billion, or more than 19% of the value of 
all imports. In terms of net trade, the mineral surplus, which 
included fuels, was valued at $20.3 billion. Total trade between 
Canada and the United States exceeded that of any other two 
countries in the world. Exports of mineral commodities and 
mineral-related products, which included fuels, from Canada to 
the United States were $49.1 billion in 2000 (Natural Resources 
Canada, 200 1a, p. 1.8). 


Structure of the Mineral Industry 


The Canadian mineral industry comprised about 3,000 
domestic and perhaps 150 foreign companies, although less than 
10% of these companies were actively engaged in actual 
mining. Many were engaged in exploration, some were in 
advanced stages of mine development, and some, especially 
very junior companies, were relatively dormant while they 
sought sources of investment or finance. Companies whose 
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corporate voting rights were at least 50% non-Canadian were 


considered to be foreign, although other distinctions could apply 


in some large companies. More than 200 mine sites, which 
included coal, were active (Giancola, 2002, p. 505-528). 
Another 3,000 mines and quarries produced sand, gravel, and 
other construction materials. About 40 smelters and refineries, 
as well as other processing plants, were operating in the cement, 
sodium chlorate, and sulfuric acid industries. Foreign 
companies were subject to the same taxes as domestic 
companies, but repatriation of earnings was allowed. 

Most of the Canadian mineral industry was privately owned 
with the notable exception of Government participation in 
potash and petroleum, but even these were in transition to 
private ownership. Some companies, such as Potash Corp. of 
Saskatchewan Inc. (PCS), which was based in Saskatoon, and 
Saskatchewan Oil & Gas Corp., had been owned, in part, by the 
Province of Saskatchewan. The Province of Alberta had owned 
part of Alberta Energy Co. Ltd. The proportion of Provincial 
Government ownership was changeable, but the trend was also 
toward privatization in 2003. Petro-Canada (PC), which was 
owned partly by Federal and partly by Provincial Governments, 
was completely privatized in 2001. A large proportion of the 
total number of mining and petroleum companies was partly 
publicly owned with shares trading on various exchanges in 
Canada and, in many cases, the United States. 

- Overall, the mineral industry in Canada consisted of 
underground and open pit mines, leaching operations, 
concentrators, smelters, and refineries, as well as drilling and 
production operations characteristic of the petroleum industry. 
Table 2 lists the structure of the mineral industry, by sectors, of 
the major mineral commodities. 
Employment in the mining and mineral manufacturing 
industries stabilized after a decline that began in 1989 when the 
number of jobs in those industries peaked at 422,000. 
Preliminary employment estimates for 2001 by Statistics 
Canada indicated that total employment in mining and mineral 
‘manufacturing, which included coal, was about 410,000. The 
total number of employees in coal, metal, and nonmetal mining 
and quarrying was estimated to be 55,750, or down about 2,700 
jobs compared with the 2000 level. Employment in ferrous and 
nonferrous smelting and refining was estimated to be 59,600, or 
up about 1,000 jobs compared with the 2000 level (Natural 
Resources Canada, 2001a, p. 1.3). About 8,000 people were 
also employed in diamond drilling and other support services 
incidental to mining operations. The mining sector was 
considered to be a pillar of the Canadian economy and a way of 
life for Canadians (Goodale, 2001). 


Commodity Review 
Metals 


Aluminum.—Production of primary aluminum was 2.6 
million metric tons (Mt), which was an increase of 8.8% 
compared with that of 2000 (Natural Resources Canada, 200 1a). 
This put Canada fourth, after Russia, China, and the United 
States, in the world in volume of production and first, with 
Russia second, in volume of exports to the United States. The 
value of Canadian production increased to $3.6 billion from 
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$3.1 billion in 1999, which reflects the increased metal price in 
2000. Primary aluminum exports during 2000 were valued at 
$3 billion (Wagner, 2001a, p. 8.3, 27; Plunkert, 2002). 

In October 2000, Alcan Aluminum Ltd. and Alusuisse Lonza 
Group Ltd. merged into Alcan Inc. Alcan owned 54% of the 
total Canadian primary aluminum smelter capacity in 2001 with 
the completion and ramping up of the Alama smelter. The $2.2 
billion 375,000-metric-ton-per-year (t/yr) primary aluminum 
smelter, which started producing in October 2000, was 
increased to 400,000 t/yr in mid-2001. Alama’s new capacity 
required 620 megawatts (MW) of power; 270 MW would come 


‘from Alcan’s own grid, and 350 MW, from provincial utility 


Hydro-Quebec. The company had negotiated a projected 22- 
year power-exchange project with Hydro-Quebec. With Hydro- 
Quebec furnishing additional power that Alcan may need for 
modernization and expansion of its various smelters in Quebec, 
Alcan’s hydroelectric power system stood ready to 
accommodate Hydro-Quebec’s requirements when feasible. 
Alcan projected that it would require an average market price of 
$1,400 per metric ton to meet its cost of capital. The new 
potlines would comprise 432 pots in two lines. This Alama 
facility would raise Alcan’s overall primary aluminum capacity 
from all its plants to 1.9 million metric tons per year (Mt/yr) 
(Wagner, 2001a, p. 8.3). 


Cobalt.—Mine production of cobalt amounted to 5,334 
metric tons (t), which increased by about 0.7% compared with 
that of 2000, in spite of the steep decreased in the value of 
nickel. Rising demand for cobalt for alloys, catalysts, magnets 
and batteries, and even pigment, however, has focused new 
attention on cobalt resources in Canada led by the Voisey’s Bay 
discovery of at least 40,000 t contained within the nickel-copper 
deposit; further results were expected as exploration progressed 
(Natural Resources Canada, 2002a, b). 

Cobatec Inc., which operated a cobalt-nickel solvent 
extraction plant in North Cobalt, Ontario, had negotiated a long- 
term supply agreement with the Cuban Government to process 
cobalt-nickel sulfate precipitates from Cuba. Processing, which 
began early in 1998, never amounted to more than minimal 
output from this $15 million facility established by Cobatec 
because of expectations to proceed with a number of new 
hydrometallurgical nickel-cobalt laterite plants, which would 
further depress cobalt prices in the open market. The higher 
prices of the mid-1990's would be rather difficult to sustain in 
the future, given the current market conditions and expectations 
(McCutcheon, 2001, p. 37.22). Thus, the company had 
developed a proprietary hydrometallurgical process for 
extracting cobalt from ore, tailings, or mine spoil that involves 
crushing, grinding, flotation, and solvent extraction; this cobalt 
is then further treated to produce simple salts, such as 
carbonates. Their process had been endorsed by the Ontario 
Government as being consistent with its "green" industries 
strategy, the purpose of which is demonstrate that resource 
development can coexist with environmental responsibility. 


Columbium (Niobium).—Mine output increased to 3,180 t 
in 2001 from 2,280 t in 2000, or an increase of 39.5% (Natural 
Resources Canada, 2002a). Niobec, which was the only 
operating columbium mine in North America, was jointly 
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owned (50% each) by Cambior Inc. and Teck Corp. Situated 
near Chicoutimi, Quebec, the mine ranked as the world’s third 
largest producer. The equal partners have undertaken a study of 
the feasibility of increasing production by 40% in at least two 
steps. Included in the upgrade would be an expansion of the 
crushing and grinding circuit by 20% to 50%. Columbium is 
used primarily as an alloying agent in specialty steels. 


Copper.—Mine output of copper decreased by 0.7% to 
629,684 t in 2001 from 633,855 t in 2000, which reflected the 
sharp world copper price decline that resulted in a drop in value 
to $987 million in 2001 from $1.1 billion in 2000 (Natural 
Resources Canada, 2002a, b). Canada exported $1.6 billion 
worth of copper during 2000 (Coulas, 2001, p. 21.11). 

After firming to a peak in 1998, the softening of copper prices 
between 1998 and 2000 resulted in suspension or shutdown of 
some copper production. Mine outputs in 2000 and 2001 were 
low owing to the temporary closure of the Highland Valley 
Copper (HVC) and the Myra Falls Mines, as well as the 
permanent closure of the Mines Gaspé in October 1999, the 
strike at the Sudbury operations, and lower ore grades at Kidd 
Creek (table 2; Giancola, 2000, p. 442, 463). No new copper 
mines were scheduled to come onstream until 2003. HVC 
mined copper at an average grade of 0.39% and processed about 
45 Mt/yr to produce copper in concentrate at a cost of about 
$0.68 per pound (about $1.50 per kilogram). 

In October 2000, Cominco Engineering Services Ltd. signed a 
memorandum of understanding (MOU) with Taseko Mines Ltd. 
to begin a $3 million feasibility study to construct a 35,000-t/yr 
copper refinery at the Gibralter Mine site near Williams Lake, 
British Columbia. The facility would use Cominco’s 
hydrometallurgical technology to leach copper concentrates. In 
November 2000, London-based Billiton ple. acquired 100% 
control of Toronto-based Rio Algom Ltd. Algom’s operations 
in Canada included a 33.6% interest in HVC, as well as 100% 
interest in the Cerro Colorado Mine of northern Chile, a 25% 
interest in the Alumbrera copper-gold mine in Argentina, and a 
33.75% interest in the Antamina copper-zinc mine in Peru. 
Billiton owned 100% of Les Mines Selbaie, which is a copper- 
zinc mine in northwestern Quebec that will operate until June 
2004 (Giancola, 2000, p. 67, Coulas, 2001, p. 21.3). 

Princeton Mining Corp. expected production of 37,000 t/yr of 
contained copper, which would also yield 11,800 kilograms per 
year (kg/yr) of silver, 218 kg/yr of gold, and 670 t/yr of 
molybdenum at its British Columbia Huckleberry polymetallic 
ore body. The Huckleberry Mine’s probable reserves were 
estimated to be 56.5 Mt of ore at a grade of 0.5% copper, 
0.014% molybdenum, 0.06 gram per ton (g/t) gold, and 2.8 g/t 
silver. Princeton merged with Imperial Metals Corporation, 
which was the operator and 55% owner of the Mount Polley 
copper-gold mine near Williams Lake, British Columbia, to 
form anew company to be called Huckleberry Mines Ltd., of 
which Imperial owned 50% (Coulas, 2001, p. 21.3-21.7; 
Giancola, 2002, p. 192-193). 

The potential copper production at Voisey’s Bay suggested 
that Canada, which ranked fifth after Chile, the United States, 
Indonesia, and Australia, will continue to be a major world 
copper producer (Edelstein, 2002). Expectations were that 
Voisey’s Bay might yield 99,000 t/yr of contained copper, but 
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because of a variety of administrative concerns with the 
Newfoundland Provincial Government described above, the 
mine was a long way from production. Voisey’s Bay’s, nickel- 
copper-cobalt deposit in Labrador, proven reserves were 
estimated to be 31 Mt of ore at a grade of 2.88% of nickel, 
1.69% of copper, and 0.14% of cobalt (Giancola, 2002, p. 195). 


Gold.—Gold output increased to 159.7 t in 2001 from 156.2 
t, which was up by 2.2% compared with that of 2000. The 
value of 2001 gold production increased by about 2.9% to $1.4 
billion from $1.36 billion in 2000 (Natural Resources Canada, 
2002a, b). Ontario produced 49%; Quebec, 21%; British 
Columbia, 15%; Manitoba, 4%; and Yukon Territory, the 
Northwest Territories, Saskachewan, Newfoundland, Alberta, 
and New Brunswick, a total of 11%. Predictions made in 1995 
that output would reach 170 t by 1998 were then seen as 
somewhat pessimistic, but a record high of 171.4 t was actually 
achieved in 1997. Although 3 mines opened, low gold prices 
and/or depletion were responsible for 13 mine closures, which 
had a deleterious effect on production from 1999 through 2001. 
By yearend, 33 mines were operating. Gold mines accounted 
for 88% of Canada’s output, and 19 base-metal mines and 
numerous placers contributed with 10% and 2% of production, 
respectively. Canada was the fifth largest gold producer after 
South Africa, the United States, Australia, and China. Canada 
exported $2 billion worth of gold in various forms during 2000. 
The principal gold refiners were Noranda Inc., which was 
Canada’s largest mining company, in southern Quebec; the 
Royal Canadian Mint at Ottawa, Ontario; and Johnson Matthey 
Ltd. near Mississauga, Ontario (Keating, 2000, p. 23.1; Amey, 
2002). 

Echo Bay Mines Ltd. put its Lupin gold mine in Nunavut, 
which is located about 138 km south of the Arctic Circle, on 
care and maintenance while it examined its options in the light 
of low market prices during 2000. After nearly 2 years of 
shutdown, Echo Bay decided to reopen the mine with $12 
million of new financing and commercial production targeted in 
2002. 

Effective February 14, 2000, Northgate Exploration Ltd. 
acquired the Kemess gold mine from Royal Oak Mines Inc. ata 
cost of $145 million. This royalty interest was purchased 
pursuant to the proposal that Royal Oak filed under the 
Bankruptcy and Insolvency Act of Canada in December 1999, 
which received Court approval on January 4, 2000. The 
Kemess Mine was forecasted to produce about 8.7 t/yr (280,000 
ounces per year) of gold and 27,500 t/yr of copper. Kemess’ 
proven and probable reserves were estimated to be 165 Mt of 
ore at a grade of 0.7 g/t gold and 0.23% copper (Lyons, 2000). 

Although gold still seemed to be the principal metal targeted 
for exploration virtually throughout Canada, it yielded to nickel 
in terms of the value of production in 2001. With the threat of 
more gold mine closures, which depended on market 
confidence, gold seemed to have lost at least some of its 
traditional luster. Compounding the problem had been the 
announced future sale of gold in the open market by the United 
Kingdom, the possibility of significant sales by the Swiss 
Government from its large holdings, and repeated suggestions 
that the International Monetary Fund would release much of its 
gold to the open market to pay for projects in Third World 
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countries. In September, however, the European central banks’ 
commitment to sell no more than 2,000 t of bullion during the 
ensuing 4 years caused a positive spike in the market price that 
subsided in the succeeding months as market hedging resumed 
(Keating, 2000, p. 23.1; Natural Resources Canada, 2001b, p. 
1). 


Iron Ore.—Output of iron ore decreased by about 20.1% 
compared with that of 2000, and the value of production 
decreased by 18.9% (Natural Resources Canada, 2002b). This 
category comprised concentrates, pellets, and sinter from 
hematite and siderite ores. Major iron ore producing companies 
included Iron Ore Co. of Canada (IOC), Quebec Cartier Mining 
Co. (QCM), and Wabush Mines Ltd. The Algoma Ore Division 
(AOD) of the Algoma Steel Inc. closed its mining operations 
because it was not economical (Giancola, 2000, p. 463; Perron, 
2001). Data for 2000 (the latest year for which data are 
available) give an approximation of the proportions of pellets 
and sinter versus concentrates. QCM produced 16.1 Mt of ore, 
of which 8.3 Mt was used for pelletization and the remainder, 
sinter feed. Shipments exceeded production so that stocks were 
drawn down to meet demand. IOC produced 15.9 Mt of ore, of 
which 10.8 Mt went to pelletization, and the remainder to 
concentrates that were not used for pellets. Wabush Mines 
turned out 5.3 Mt of iron ore pellets. AOD produced 975,000 t 


of sinter at its complex in Wawa, Ontario (Perron, 2001). 


After paying $235 million in return for a 56.1% stake in IOC, 
North Ltd., which was a diversified Australian resources group, 
decided to reactivate IOC’s dormant (since 1982) Sept-Iles 
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Lawrence in Quebec. The anticipated expansion in 2002 will 
increase IOC’s capacity for production of high-quality pellets to 
15.5 Mt/yr from the 2000 capacity of 11 Mt/yr. A redesigned 
plant at Sept-Iles was expected to reduce IOC’s average 
production costs by $5 per ton. Exploration continued in 
various parts of Canada, such as Roche Bay in the Northwest 
Territories, the Peace River area of Alberta, and Ungava Bay 
and Schefferville in Quebec (Perron, 2001). 

Pig iron production decreased to 8.8 Mt from 8.9 Mt in 2000, 
or about 2%. The proportion of direct-reduced iron to pig iron 
produced was about 10%, thus confirming the ratio of 10% 
forecast 3 years before. Crude steel production was about 16.3 
Mt compared with 15.9 Mt in 2000; the old peak was 15.5 Mt in 
1989 (Perron, 2001). 


Lead and Zinc.—Canada was the world’s third largest mine 
producer of zinc at 1.07 Mt of zinc and was tied with Mexico as 
the world’s sixth largest producer of lead at 157,127 t of lead in 
concentrate. Zinc mine output showed an increase of 6.8% in 
2001 compared with that of 2000, and lead production increased 
by 5.6% compared with that of 2000 (Chevalier, 2001, p. 62.1- 
62.18; Natural Resources Canada, 2002a, b; Plachy, 2002; 
Smith, 2002). Zinc markets recovered somewhat in 2000 
despite continued poor demand in Japan, slow growth in 
Europe, and increased mine production worldwide. New mine 
capacity in Australia, Ireland, and Peru; expansions in Chile, 
Peru, and the United States; increased exports from China; and 
weak market prices continued to take their toll despite a 
continued decline in stock levels (Chevalier, 2001, p. 62.18). 
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Boliden Ltd. restarted operations at its Myra Falls Mine in 
Strathcona Provincial Park, British Columbia, in 2000, after a 3- 
month suspension for rehabilitation of ground-control 
conditions after problems with rock falls and ore dilution. 
About four-fifths of the labor force remained on duty during the 
suspension and devoted attention to rebolting 1,340 meters (m) 
of drifts in tighter patterns and to clearing backfill work that had 
lagged behind schedule. The company carried out a $9.8 
million rehabilitation and additional development, which was 
expected to result in lower operating costs and more-efficient 
and controlled mining of the Battle and the Gap zones of the 
mine and to bring it back to its full production of 110,000 t/yr of 


zinc (Chevalier, 2001, p. 62.1). 


Breakwater Resources Ltd. (BRL) established milling 
improvements at its Nanisivik zinc mine on Baffin Island, New 
Brunswick, in the form of a regrind circuit that improved the 
zinc concentrate grade from 55.5% to 57.5% and increased 
recovery by 0.5% to 96.5%, thus resulting in significant savings 
in shipping and treatment costs. BRL’s Caribou zinc mine 
remained on care and maintenance; reopening depends on better 
metal prices (Chevalier, 2001, p. 62.4). 

Hudson Bay Mining and Smelting Co. Ltd. (a wholly owned 
subsidiary of Anglo American plc.) began an underground 
development program at its Chisel North zinc deposit at Chisel 
Lake, Manitoba, which is not far from Snow Lake. A decline 
will be driven from the 140-m level of the main deposit to the 
north deposit for drilling and bulk sampling to confirm the 
surface-drill indicated resource of 2.4 Mt at a grade of 10.8% 
zinc. The $21 million capital investment was part of Hudson 
Bay’s $260 million investment in the “777 deposit,” which 
contains some 14.5 Mt of proven and probable zinc reserves, 
and included the refurbishment of the Snow Lake concentrator. 
Snow Lakes’ concentrates will be trucked 200 kilometers (km) 
southwest to the Flin Flon smelter. The “777 deposit” was 
expected to enter into production in 2003. The construction of a 
$65 million electrolytic tankhouse also continued (Chevalier, 
2001, p. 62.1-62.4). 

In 2000, Inmet Mining Corporation permanently closed 
operations at the Winston Lake zinc mine on the north shore of 
Lake Superior in Ontario after studies showed that it was not 
economic considering the low zinc prices. Although the small 
high-grade mine had been nearing the projected end of its mine 
life, Inmet sought to extend it another 4 years by developing the 
lower Pick Lake zone, which was estimated to include 1.2 Mt at 
a grade of about 16% zinc, but development work failed to 
confirm this resource (Chevalier, 2001, p. 62.3). 

After closing its operations in the Matagami district of 
northern Quebec with the exhaustion of the Isle Dieu and Norita 
East zinc-copper mines, Noranda completed development of the 
$119 million Bell Allard zinc-copper mine, also in the 
Matagami district. The project started underground operations 
in January 2000, which would counter the exhaustion of Isle 
Dieu and Norita East. The Bell Allard Mine was expected to 
have a capacity of 80,000 t/yr of zinc and 5,000 t/yr of copper. 
Armed with local experience from two closed mines, Noranda 
pressed exploration in the Matagami district for further 
discoveries of copper-zinc deposits (Giancola, 2000, p. 279). 

Agnico Eagle Mines Limited will spend $104 million to 
complete the expansion of its LaRonde zinc mine in 
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northwestern Quebec, which was expected to produce 52,000 
t/yr of zinc in concentrates in the near future. In northwestern 
Quebec, Noranda reported a finding of new sources of feed for 
its milling and smelting operations in the Matagami district. A 
significant zinc-copper deposit of three ore zones (Equinox, 
Perseverance, and Perseverance West) was discovered in the 
existing Matagami mining camp. The Equinox deposit was 5 
Mt of inferred resource with 16.8% zinc, 1.3% copper, 34 g/t 
silver, and 0.4% g/t gold. Work continued to further define the 
three polymetallic ore zones (Chevalier, 2001, p. 62.3). 


Magnesium.—Noranda was pursuing an unusual venture—a 
$733 million plant to turn asbestos waste, which is cheap and 
plentiful, into magnesium metal, whose market price averaged 
just less than $2,500 per ton in 2000. The processing of 
asbestos commonly leaves tailings that are very rich in 
magnesium silicate. After successfully competing a 250-t/yr 
pilot operation, Noranda committed to the construction of a 
$486 million primary magnesium plant at Asbestos, Quebec, 
where 250 Mt of tailings will be the feedstock for a 58,000-t/yr 
throughput beginning in near term. Magnola Metallurgy Inc. 
[Noranda (80%) and Societe Generale de Financement du 
Quebec (20%)] will be the operator. By using a hydrochloric 
acid leaching process, the resulting magnesium chloride will be 
electrolyzed to yield magnesium metal. The plant was expected 
to reach full production capacity by yearend 2001 (Wagner, 
2001b, p. 31.1-31.2). 

Cassiar Magnesium Inc. (formerly Cassiar Mines & Metals 
Inc.) held a 100% interest in the chrisotile project in Cassiar, 
British Columbia (Giancola, 2000, p. 95). The company 
planned to complete a bankable feasibility study on its 
magnesium metal project by early 2001 and to bring its 
100,000-t/yr plant into production by 2003. Metal will be 
extracted from a stockpile of 200 Mt of serpentine tailings that 
contains 4 Mt of recoverable magnesium metal. Cassiar entered 
into an MOU with Aluminum of Korea Ltd. (Koralu). If Koralu 
finances the $600 million project, then it could earn up to 65% 
equity (Metal Bulletin, 2000a). 


Nickel.—Mine output increased by about 1.3% from that of 
2000 with a corresponding huge decrease of 24.1% in value of 
production, which reflected the declining nickel prices in world 
markets in 2001. Nickel was the second most valuable metal, 
following gold, produced in Canada during the year. Nickel 
production could be attributed to the higher value of production 
of PGM, which increased by 18.9% in 2001 (Natural Resources 
Canada, 2002b). 

Falconbridge Ltd. was the third largest producer of nickel in 
the world. Its operation included the Raglan Mines and mill in 
northern Quebec, the Sudbury operations (four mines, a mill, a 
smelter, and an acid plant) in Ontario, a refinery in Norway, and 
a mine and smelter in the Dominican Republic (McCutcheon, 
2001, p. 37.1-37.4). 

The concentrate from the Craig, the Fraser, the Lindsley, and 
the Lockerby Mines in the Sudbury area and from the Raglan 
Mines was smelted in the firm’s smelter near Sudbury. The 
matte, which contained 50% nickel from the smelter, was 
shipped to Falconbridge’s Nikkelverk refinery in Norway where 
nickel, copper, cobalt, and precious metals were recovered. The 
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$360 million Raglan operation was scheduled to produce 
concentrates of about 20,800 t/yr of nickel and 5,200 t/yr of 
copper. Raglan concentrates were to be shipped from 
Deception Bay, which is 100 km north of the mine, to Quebec 
City and to continue by rail to Falconbridge’s Sudbury smelter 
in Ontario (McCutcheon, 2001, p. 37.4-37.7). 

In 2000, Inco operated nickel mines, mills, smelters, and 
refineries in Sudbury, which produced 99,800 t, and in 
Thompson, Manitoba, which produced 34,000 t of nickel, and a 
copper smelter and refinery in Sudbury. Inco produced refined 
nickel and nickel oxide sinter. 

Predictably, the world’s biggest newsmaker in nickel 
continued to be Inco’s nickel-copper-cobalt project at Voisey’s 
Bay, where the saga, which involves exploration, environmental 
activism, aboriginal claims, financial straits, and provincial 
politics, continued to unfold. While the exploration program 
progressed in Labrador and at the Voisey’s Bay site, other 
developmental problems came to the fore (see “Environmental 
Issues”). Inco announced in early 2001 that the 
hydrometallurgical research and development work will 
continue. In 2001, proved reserves at the site totaled 32 Mt at a 
grade of 2.83% nickel and 1.68% copper; indicated resources, 
91 Mt at a grade of 1.25% nickel and 0.59% copper; and 
inferred resources, 14 Mt at a grade of 1.00% nickel and 0.70° 
copper. Of the resources noted, 95 Mt at a grade of 1.24% 
nickel and 0.59% copper would be minable by underground 
mining methods, and 10 Mt at a grade of 0.92% nickel and 
0.72% copper would be minable by open pit. No cobalt grades 
were released for the Voisey’s Bay deposit (McCutcheon, 2001. 
p. 37.8). Existing plans had proposed the production of 15,000 
metric tons per day (t/d) of concentrates, which would be 
shipped to a smelter-refinery complex at Argentia, where 
refinery output would be 122,500 t/yr. Total capital costs would 
exceed $1 billion. 

After world market pricing of nickel showed signs of 
improvement, further negotiation could effect the tentative 
agreement on Inuit land claims after negotiations among the 
Government of Canada, the Government of Newfoundland and 
Labrador, and the Labrador Inuit Association. Declining nickel 
prices in 2001 and new low-cost lateritic nickel operations in 
Australia might influence any equation for settlement with the 
Government of Newfoundland. 

Sherritt International Corp. and General Nickel Company 
S.A. of Cuba entered into the joint venture Metals Enterprise; 
each company owned a 50% interest. Metals Enterprise 
operated a lateritic nickel-cobalt mine through Moa Nickel S.A. 
in Moa, Cuba. The nickel-cobalt (Ni-Co) oxides are 
transformed into Ni-Co sulfides by leaching with sulfuric acid: 
they are shipped to Nova Scotia and then railed to Metals 
Enterprise’s hydrometallurgical Ni-Co refinery in Fort 
Saskatchewan, Alberta. The feed from Cuba enters Canada 
classified under the Harmonized System (HS) 2620.90, which 
records only gross tonnage and gross value (McCutcheon, 2001. 
p. 37.13-37.14). 

Exploration by Nuinsco Resources Inc. in the Lac Rocher 
area, which Is located about 120 km northeast of the town of 
Matagami, found strong nickel-copper mineralization. This 
caused a staking rush into the region that included activity by 
major and junior mining companies. 
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Platinum-Group Metals.—Mine production of PGM 
increased by about 18.6% compared with that of 2000; this 
closely reflected the significant increase in price owing to 
higher demand for use in autocatalysts in 2001 (Natural 
Resources Canada, 2002b). Most production has been from 
Inco and Falconbridge’s Sudbury Mines and a smaller amount 
in Manitoba from Inco’s Thompson Mine and from Hudson Bay 
and Outokumpo Mines Ltd.’s Namew Lake Mine near Flin 
Flon, which was being decommissioned. 

As an approximation based on past experience, Inco’s ratio of 
PGM produced worked out to about 12 to 7.6 to | for 
palladium, platinum, and rhodium, respectively. Although 
rhodium amounted to only slightly more than one-twentieth of 
the PGM,, its prices have traditionally been significantly higher 
than those for other members of the group, having traded at 
more than $4,000 per ounce in recent years. The largest 
increase among the PGM was in the price of palladium, which 
more than doubled at the beginning of 2000. Canada ranked 
third behind South Africa and Russia in world PGM production 
(Hilliard, 2002a). 


Silver.—Canada ranked fifth in world silver production after 
Mexico, Peru, Australia, and the United States (Hilliard, 
2002b). Canadian silver production has been largely a 
coproduct of base-metal and gold mining and, therefore, subject 
to whatever mining incentive applied to the major product, 
whether gold, copper, and/or lead and zinc. Accordingly, silver 


- output suffers when mines close or go on suspension for 


reasons that involve supply, demand, and pricing for the major 
mineral commodities. Production of silver increased by about 
4.9% compared with that of 2000; the value of this production 
dropped by about 4% with a decline in silver prices (Natural 
Resources Canada, 2002b). Silver production increased 
significantly starting in 1995 when Prime Resources Group 
Inc.’s Eskay Creek gold mine in British Columbia came on- 
stream as the largest producer of silver in Canada; output of 


_ silver from this mine until depletion has been projected to be 
_ 28% of the total for the entire country. 


Titanium.—Output of titanium remained at 950,000 t, which 


| was an increase of about 11.8%, since 1997. QIT-Fer et Titane 


~~ 


Inc. of Canada invested $260 million in the construction of a 
plant at Sorel, Quebec, to produce an upgraded titanium slag 
that contains 95% titanium dioxide (TiO,) compared with its 
previous Sorel slag that contained 80% TiO,. The company 


~ aimed for extraction of 3 Mt/yr of ore. Mine output was used 


primarily to produce titaniferous slag. Reserves and reserve 
base are ilmenite. Canada, which exported 72,000 t of titanium 
dioxide pigment to the United States, ranked first in the world 
as a supplier of titanium to the United States, followed by 
Germany (14%), France (8%), Spain (6%), and others (36%) 
(Gambogi, 2002). 


Uranium.—A fter the previous upward trend in production of 
uranium ended in 1998 with a decrease of 28% compared with 
that of 1999, the 2001 production increased by!7.3%; the value 
of this production increased by 42.8% with an increase in 
uranium prices (Natural Resources Canada, 2002a, b). As the 
world’s leading supplier of uranium, Canada was well placed in 
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terms of resources, reserves, mining labor experience, and 
technology to maintain this position amidst increasing longer 
term world demand. As older mines were shut down in the 
Elliot Lake district of Ontario, newer ones were being 
developed and mined in the Cigar Lake, the Cluff Lake, the Key 
Lake, and the Rabbit Lake districts of Saskatchewan (table 2). 

In January 2001, prospects for further nuclear power 
development in the United States somehow increased spot 
prices for uranium. Canadian uranium producers in northern 
Saskatchewan remained well positioned to capitalize on any 
market upturn because the transition to new production was 
being centered on tapping high-grade, low-cost uranium 
deposits in Canada (Vance, 2001). 


Industrial Minerals 


Asbestos.—Canadian asbestos production and value 
decreased about 11.4% and 6.7%, respectively, compared with 
those of 2000 (Natural Resources Canada, 2002a, b). Owing to 
human health concerns, world production has declined since the 
early 1980s. Chrysotile is the only form of asbestos in the 
serpentine group. The amphibole group consists of actinolite, 
amosite, anthophyllite, crocidolite, and tremolite forms. Of 
these minerals, chrysotile is the least hazardous to human health 
and is the only one that is produced in Canada (Perron, 2000, p. 
17.1-17.2). After Russia, Canada was the second largest 
producer of asbestos and supplied about 97% of the United 
States’ demand (Virta, 2002). Total shipments for 2000 were 
estimated to be 345,000 t at a value of $400 million. China’s 
asbestos production of almost exclusively short fibers for 
asbestos cement, which was rapidly gaining on that of Canada 
and meeting demand in Asian markets, could eventually 
threaten Russia’s leading position. Mounting concern regarding 
chrysotile substitutes was expected to benefit the chrysotile 
industry in the near to medium term. Marginal gains were 
expected in Latin American consumption of Canadian 
chrysotile; Asia, which was already a significant market (taking 
more than 50% of exports), was seen as expanding the demand 
for longer Canadian fibers. Asbestos-cement product demand 
was fairly steady because many users continued to favor this 
combination over substitute fibers and steel. 

After a 6-year suspension of operations, Cassiar reopened its 
Cassiar asbestos mine in British Columbia in early 2000. 
Production increased to 24,000 t/yr from 18,000 t/yr; Cassiar 
was planning to increase output to 50,000 t/yr by 2003 
(Giancola, 2000, p. 85). By far the greatest proportion of 
Canadian asbestos production was in Quebec in the region that 
includes the Thetford Mines of Bell Operations and the town of 
Asbestos. Principal operators were LAB Chrysotile Inc. and 
J.M. Asbestos Inc. The production of metallic magnesium from 
asbestos mine waste materials should improve the economics of 
the asbestos industry and create better overall labor 
expectations, particularly in Quebec, where decreased 
production has taken its toll. 


Cement.—Production of cement increased by about 3% from 
that of 2000 with a corresponding value increase of 4.3% in 
2001. On the basis of preliminary data, shipments of cement in 
2000 were estimated to have been 12.61 Mt at a value of $820 
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million compared with 12.63 Mt at a value of $800 million in 
1999 (Vagt, 2001; Natural Resources Canada, 2002a, b). This 
trend reflected continued strengthening of the export market in 
the midst of declining prices. Weakening of the Canadian 
dollar versus the U.S. dollar has made Canadian cement prices 
attractive to U.S. consumers. Canada has usually been the chief 
exporter of cement to the United States except for a brief period 
in the 1980s when Mexican shipments moderately exceeded 
those of Canada. The U.S. antidumping duties against grey 
portland cement and clinker from Japan and Mexico remained 
in effect in 2000. The 1990 International Trade Commission 
ruling against the dumping of cement by Mexican producers 
essentially removed them as competitors and left the field to 
Canada as the principal foreign source. Total U.S. imports of 
cement, which excluded clinker, totaled 24 Mt in 2000 (Vagt, 
2001). 

For the immediate future, the success of Canadian cement 
producers seems to be based significantly on exports to the 
United States and, hence, upon the prospects for U.S. economic 
growth. Canadian growth and construction, particularly in 
Ontario, which was the largest cement market, will play the key 
role in determining a balance between domestic and U.S. 
consumption. According to the Canadian Construction 
Association, cement production was expected to be marginally 
higher based mainly on lower interest rates and an increase of 
about 4% in the value of infrastructure to about $81.2 billion 
(Vagt, 2001). Also, the “Infrastructure Canada Program,” 
which involves Federal, Provincial, Territorial, and municipal 
governments, will contribute about $4 billion across Canada in 
the coming decade (Vagt, 2001). 

The influx of Asian cement to the United States negatively 
affected Canadian exports between 1998 and 2000. The fact 
that Canada has been the major exporter to the United States has 
kept Canadian cement kilns operating at high rates throughout 
the past decade and has allowed for gains in pricing 
(International Cement Review, 2000, p. 93-96). 


Diamond.—Diamond continued to be Canada’s best friend. 
Production of diamond increased by about 45.4% from that of 
2000 with a corresponding value increase of 35.5% in 2001 
(Natural Resources Canada, 2002a, b). In 2001, the country’s 
first commercial producer of diamond BHP Diamonds Inc. 
(now BHP Billiton) acquired Dia Met Diamonds Inc. for $446 
million to consolidate its interest in the Ekati diamond mine at 
80%; the other owners were Charles Fipke and Stewart 
Blussom, each with 10% (Law-West, 2001). As operations 
gained in efficiency, production at Ekati’s diamond mining 
complex production, increased by about 3.6% (2.6 million 
carats valued at $638.2 million) compared with that of 2000 
(2.51 million carats valued at $606.3 million) with a 
corresponding value increase of 5.3% in 2001 (Giancola, 2000, 
p. 130). BHP Billiton contracted to sell 35% of the Ekati’s 
production to De Beers of South Africa through its subsidiary 
De Beers Canada Corporation (Giancola, 2000, p. 127). 

De Beers Canada Ltd. acquired Winspear Diamonds Inc. in 
2000 for $198 million and controlled 67.8% interest in the Snap 
Lake diamond project. In early 2001, De Beers purchased the 
remaining 32.2% interest in the project from Aber Resources 
for $112 million. In August 2001, De Beers announced that 
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production at the Snap Lake Mine will begin in 2006. In 2000, 
Diamond Trading Company (DTC) (De Beers’ trading 
subsidiary) sold a record $3.7 billion worth of diamond. DTC's 
sales for 2001 were expected to be down substantially because 
sales in the first half were down by 26% to $1.7 billion, and the 
second-half sales would be usually lower than the first half. In 
June 1999, the first diamond cutting and polishing factory in the 
Northwest Territories began commercial production. Sirius 
Diamonds N.W.T. owned and operated the factory, and rough 
diamonds are supplied by BHP Billiton (Law-West, 2001, p. 
22.1; Natural Resources Canada, 2002a, b). 

BHP Billiton officials reported that the quality of diamond 
recovered to date from the five kimberlite pipes at their Lac de 
Gras property compared favorably with the best pipes in other 
parts of the world; the property is about 300 km northeast of 
Yellowknife. The five pipes, in order of importance, were 
located under Panda, Koala, Misery, Fox, and Leslie Lakes and 
would be mined during a 30-year period. The centralized 
processing plant, which is southwest of the Koala pit, was to 
receive 9,000 t/d of ore during the first 9 years of operation and 
18,000 t/d thereafter. The cutoff grade would be 0.01 carat. 
Processing was expected to involve mainly crushing, scrubbing, 
and dense-media separation, as well as high-intensity magnetic 
Separation, X-ray concentration, and sorting. The construction 
phase work force would reach 1,000 at its peak; after that, about 
650 workers were to be employed during production. Future 
output was projected to be 3 million to 4 million carats per year, 
or about 5% of the world’s diamond supply. Capital investment 
was to be in excess of $360 million, but observers expected that 
at least $4 billion would eventually be spent in association with 
the project. As early as May, BHP Billiton noted that it would 
channel a portion of its production through the De Beers’ 
Central Selling Organization (CSO). In July, De Beers 
Consolidated Mines Ltd. completed a sales contract to take 35° 
of Ekati’s run-of-mine production for a period of 3 years. 

In Canada, Monopros Limited (De Beers’ prospecting 
subsidiary) discovered more than 220 kimberlites, several of 
which have the potential to become diamond mines, such as the 
Snap Lake project that will be in full production by 2004 at a 
cost of $1 billion (Giancola, 2000, p. 127). This project will be 
De Beers’ first mine outside of Africa, the first underground 
mine in Canada, and the first time that a kimberlite dyke will be 
mined on a large scale (Giancola, 2002, p. 250; Ralfe, 2002). 

Diavik Diamond Mines Inc., which was the Rio Tinto PLC 
(60%) and Aber Resources Ltd. (40%) joint venture, received 
its regulatory permits allowing construction to begin at the $850 
million mine site and proceeded with plans for a 2-Mt/yr 
operation to begin production in early 2003 (Law-West, 2001). 
The Diavik diamond project is located about 35 km southeast of 
Ekati and 300 km northeast of Yellowknife in the Northeast 
Territories. The project would mine four separate kimberlite 
pipes with a projected production that could reach 8 million 
carats per year in the first year of an estimated mine life of 16 to 
22 years. At least 90% of Diavik’s production would be of gem 
quality. 

More than 500 companies, off and on, have been exploring 
for diamond, especially in the Northwest Territories, but also in 
Alberta, British Columbia, Labrador, Manitoba, Ontario, 
Quebec, and Saskatchewan. The field seemed to be narrowing 
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somewhat as various kimberlite pipes proved disappointing 
upon testing. BHP -Billiton has supported the establishment of 
a diamond- valuation facility in a community in the Northwest 
Territories to be used for training, basic sorting, and valuation 
for Government royalty purposes. This could lead to more- 
skilled and detailed sorting that would afford sales to qualified 
manufacturers in the northern region at prices, terms, and 
conditions similar to BHP Billiton’s other marketing 
arrangements in Europe and with the CSO. First Canadian 
Diamond Cutting Works in Montreal became Canada’s first 
fully integrated cutting and polishing factory with the aim of 
handling Canadian diamond production at a lower cost than 
European competitors; artisans were brought over from 
Belgium. 


Gypsum and Anhydrite.—Production of gypsum and 
anhydrite decreased to 8.6 Mt in 2001 from 9.2 Mt in 2000. 
Production in either 2000 or 2001, however, did not equal the 
1989 output of more than 12 Mt (Natural Resources Canada, 
2002a). 

Production has been mostly by Canadian subsidiaries of U.S. 
and British companies, such as USG Corp. and National 
Gypsum (Canada) Ltd., and governed by demand for wallboard 
in all building categories by consumers in the United States and 
Canada. Nova Scotia and Newfoundland produced the bulk of 
Canadian gypsum with lesser amounts from, in order of 
commodity value, Ontario, British Columbia, and Manitoba. 
Although gypsum occurs widely in Canada and the world, the 
high unit weight, low unit cost, and vulnerability to damage of 
wallboard combine to give gypsum products a relatively high 
place value, which discourages long-distance transportation. 
Instead, gypsum industries tend to develop in localities that 
serve developing construction requirements. As with the 
cement industry, gypsum production in Canada and the United 
States tends to develop in populous areas on both sides of the 
border in localized cross-border competition rather than among 
all the Provinces or all the States. 

Production data for anhydrite are combined with those for 
gypsum but make up only about 2% or 3% of the total for the 
two materials. Heavier than gypsum and about twice as hard, 
anhydrite was produced in Nova Scotia by Fundy Gypsum Co. 
Ltd. at Wentworth and Little Narrows Gypsum Co. Ltd. at Little 
Narrows. In 2001, Canada was the world’s third leading 
producer of gypsum after the United States and Iran (Olson, 
2002). 


Potash.—Potash production, which decreased by about 
10.6% compared with that of 2000, totaled 8.2 Mt of potassium 
oxide (K,O) equivalent, and its value decreased by 3.8%. Most 
of the production came from mines in Saskatchewan, but about 
5% came from New Brunswick. Canada, which led the world in 
potash production, probably has the largest reserve base of the 
material. Value of production decreased to about $1.6 billion in 
2001 from $1.7 billion in 2000; this reflected lower market 
prices (Natural Resources Canada, 2002a, b). Canada was the 
world’s leading exporter of potash as well. Most Canadian 
potash was shipped to the United States (about 55%), Asia 
(about 30%), Latin America (about 10%), and Oceania and 
Western Europe (about 5%). Exports to the United States have 
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risen steadily to satisfy agricultural needs, but lower prices for 
grains during 2000 and decreased production in Canada and the 
United States diminished the requirement for fertilizers. 
Exports to Asia, which climbed owing to an increase in 
shipments to China, accounted for about one-third of all 
seaborne exports of potash from Canada. 

On January 1, 2000, the U.S. International Trade Commission 
issued a termination notice for the antidumping suspension 
agreement against Canadian potash producers that had been in 
effect since 1988. The United States imported 4.3 Mt of potash, 
or 93% of its total needs, and was the dominant destination for 
Canadian potash in 2000 (Pearse, 2001; Searls, 2002). 

PCS, which was the largest publicly held potash producer in 
the world, operated four mines in Saskatchewan and one 
underground mine and two mills in Sussex, New Brunswick. 
PCS’s production milling capacity was estimated to be 8.2 
Mt/yr of K,O equivalent, which equated to 61% of Canada’s 
total potash capacity (Pearse, 2001; Giancola, 2002, p. 30). 


Sulfur.—Production of all forms of sulfur decreased by 6.3% 
compared with that of 2000. Sulfur from smelter gases 
decreased by 6.2% to 796,000 t with an accompanying decrease 
in value of about 5.8%. Output of sulfur from natural gas, 
crude oil, and byproducts decreased by about 1.6% to 8.1 Mt 
with an increase in value of 1.4% compared with those of 2000. 
Most smelter-gas sulfur is converted to sulfuric acid. No 
Canadian production was derived from Frasch mining (Natural 
Resources Canada, 2002a). 

With a projected 17% share, Canada maintained its position 
as the world’s largest producer of sulfur followed by the United 
States and remained a leading exporter with roughly a 38% slice 
of world trade in sulfur. Most sulfur production was in Alberta, 
British Columbia, and Saskatchewan. Other Provinces 
produced small amounts of sulfur, mostly from oil refineries 
(Morel-a-l’ Huissier, 2001; Ober, 2002). 


Mineral Fuels 


Coal.—Although coal production was still declining from the 
record high of about 78.9 Mt in 1997, it increased by 1.7% to 
70.4 Mt compared with that of 2000. The total value of 
production was $1.0 billion, which was an increase of 8.4% 
compared with that of 2000 and about 16% compared with that 
of 1997 owing mainly to price declines and only slightly to a 
progressively lower conversion rate for the Canadian dollar 
(Natural Resources Canada, 2002a, b). In April, industry 
spokesmen noted that price slumps in hard coking coal for 
Japanese steel mill consumption were going to contribute to the 
worst export year in a decade for Canadian coal and that 
companies were going to have to be cutting, chopping, and 
bargaining on all fronts to keep mines open and operating. In 
2001, fewer than 20 coal mines were operating in Canada, and 
the number was decreasing. At the same time, increased 
diversification and expansion into foreign markets were called 
for as a means to survive. In 2001, Canada accounted for only 
about 2% of the world’s coal production; it exported almost 
one-half of that production, thus making it the world’s fifth 
largest exporter after Australia, the United States, China, and 
South Africa. All exports were from the lower cost exporters in 
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western Canada; metallurgical coal remained the country’s 
major export (28.5 Mt). Domestic coal consumption remained 
high at about 58 Mt, and much of the eastern Canadian demand 
was being supplied by imports. The Appalachian region of the 
United States and the Cerroj6n coal mine of Colombia were 
supplying bituminous coal for the Canadian steel and electricity 
industries, and Western U.S. subbituminous coal was being 
delivered into Manitoba and Ontario. Imports of coal into 
Canada during 2000 were about 14 Mt, of which the United 
States supplied more than 8 Mt and Colombia furnished the 
remainder (Natural Resources Canada, 2001c). 

Luscar Ltd., which was Canada’s largest coal producer, 
intended to open the Cheviot Mine, which is located 65 km 
south of Hinton, Alberta, as a replacement for the nearly 
depleted Luscar Mine, which is located 42 km south of the town 
of Hinton; both mines are in the foothills of the Rockies 
(Giancola, 2000, p. 245). A consortium of environmental 
groups led by the Sierra Club Legal Defense Fund vigorously 
opposed the Cheviot opening and won a preliminary ruling that 
Luscar’s environmental assessment was incomplete. The 
previously approved Cheviot project was overturned, and the 
Sierra Club faction urged that the region shift from dependence 
On mining to other sources of income, such as tourism. 
Environmental air and climate change issues are priorities for 
coal mining companies and industries that use coal and will 
affect coal production and consumption in the future. The Zero 
Emission Coal Alliance, which had been formed by coal 
companies and stakeholders and was led by the Coal 
Association of Canada, was pursuing long-term solutions to 
coal-related environmental issues and concerns (Natural 
Resources Canada, 2001c). 

In eastern Canada, domestic supplies of coal generally have to 
be augmented by imports (mostly thermal coal from the United 
States), which put Canada in the unusual position of being a 
major exporter and a major importer of coal. This paradox 
reflects transportation costs between mines and consumers and 
is one more example of the natural integration of U.S. and 
Canadian interests in mineral commodities; others include 
cement and gypsum. 


Natural Gas.—The value of natural gas ($22 billion) 
increased by 21.5% compared with that of 2000, and natural gas 
byproducts ($3 billion) decreased by 17.3% compared with that 
of 2000 as both products, however, responded to supply-and- 
demand imbalances. Canada ranked third in the world after 
Russia and the United States in output of natural gas (Natural 
Resources Canada, 2002b). Increasingly, the production of 
natural gas has played a major role in the mineral economy of 
Canada and has had a palpable effect on the GDP. Gross output 
decreased to about 202 billion cubic meters from 210 billion 
cubic meters in 2000. Production of marketed gas was 172 
billion cubic meters compared with 162 billion cubic meters in 
2000; marketed gas is gross production minus reinjected gas, 
shrinkage, and producer consumption (plant use). 

About 89.4 billion cubic meters of natural gas, or roughly 
10% of the U.S. supply, was exported to the United States in 
2000. Gas exports to the United States were expected to 
increase to about 100 billion cubic meters by 2006 in 
anticipation of the increasing inability of U.S. domestic 
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production to meet demand. At the beginning of 2000, 
Canada’s natural gas reserves were projected to be about 1.81 
trillion cubic meters, which was a net decrease of 1.8% 
compared with those of the preceding year (Natural Resources 
Canada, 2002a). 

Spurred by increasing U.S. demand, exploration for new 
discoveries of natural gas continued the expansion, primarily in 
Alberta and Saskatchewan, that began at least two decades ago. 
Chevron Canada Resources Ltd. (a unit of ChevronTexaco 
Corp.), had one of the largest natural gas strikes in recent 
history near Fort Laird, Northwest Territories, where 
projections by the company showed "between 11.3 billion and 
17.0 billion cubic meters (400 billion and 600 billion cubic feet) 
of gas in place in more than 366 meters (1,200 feet) of pay 
zone." Accessing Canada’s abundance of fuels, particularly oil 
in northern Alberta and natural gas in the Northwest Territories, 
has become economically feasible because of new technology 
and rising fuel prices. Opposition to natural gas exploration, 
production, and transmission, however, has grown in recent 
years. Environmental groups opposed construction of proposed 
pipelines to feed demand in the United States, and the Rocky 
Mountain Ecosystem Coalition attempted to slow the expansion 
of natural gas exploration and production activities in northem 
Alberta. In 2000, a National Energy Board report, which 
assessed supplies and demand to 2025, put known natural gas 
reserves in Canada’s “northern frontier” at 680 billion cubic 
meters (24 trillion cubic feet) with estimated reserves at 4.8 
trillion cubic meters (170 trillion cubic feet) (Natural Resources 
Canada, 2002d). The United States consumed almost 609 
billion cubic meters (21.5 trillion cubic feet) per year of gas, 
with demand expected to grow by about 2% per year for the 
next 20 years (Washington Times, 2001a). 


Petroleum.—Production of petroleum reached a new record 
high of 821 million barrels (Mbb!) in 2001 compared with 803.9 
MbbI! in 2000 and 807.6 Mbbl in 1998; this was an increase of 
almost 2.1% from 2000 and 1.7% from 1998, respectively. The 
value of the increased production, however, decreased by 17.8°c 
compared with that of 2000, which reflected the worldwide 
effect on market pricing of the coordinated decrease in 
production by the exporting states of the Organization of 
Petroleum Exporting Countries in 2000. The value of the crude 
oil produced amounted to $25.9 billion, which was down from 
$31.5 billion in 2000 (Natural Resources Canada, 2002a, b). 

After selling 30% of PC, the Government continued with 
privatization by offering much of the other 70% with the aim of 
reducing its share to perhaps 20%. During 2000, PC 
relinquished conventional crude production in western Canada 
when it shifted its interest to oil sands, natural gas, and offshore 
projects. The company was lauded as a model for state-owned 
oil company privatization and appeared to be expanding its 
revenues by cost cutting and restructuring. It owned a 25% 
share of the immense Hibernia petroleum field offshore 
Newfoundland and a 25% share in Terra Nova field adjacent to 
Hibernia in the Jeanne d’ Arc Basin, for which PC can claim 
discovery. Terra Nova development began in mid-1999 with 
first production in 2000. After Terra Nova, the White Rose 
field, also in the Jeanne d’Arc Basin, was considered for 
development. 
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The Hibernia field, which is beneath 75 m of water, was 
initially thought by its operators to contain perhaps 615 Mbbl of 
light waxy oil. The field was being developed in a $6.5 billion 
project by PC and a consortium of companies that included 
Mobil Oil Canada Ltd. (ExxonMobil Corporation), Chevron 
Canada Resources (ChevronTexaco), and Murphy Oil Company 
Ltd.; large subsidies were provided by the Government. 
Production began in late 1997, which was ahead of schedule, 
with an output of 24,000 barrels per day (bbl/d). The offshore 
platform, which was put on location in early 1998, used new 
and unique technical design features to resist damage by 


icebergs. ExxonMobil, which owned 33% of the project, 

_ predicted that output would increase to 180,000 bbl/d and upped 
_ its reserve estimate for the Hibernia field to 750 Mbb! out of 

- about 3 billion barrels (Gbbl) in place (Natural Resources 

- Canada, 2002e). 
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The Athabasca oil sands (bitumen) north of Fort McMurray, 


' Alberta, played an increasingly important role in Canadian oil 

' production. Output from bitumen plus synthetic crude was 215 
~ Mbbl! in 2000, which was about 25% of Canada’s total 

- production. Technological development and increased 

- operating efficiencies have steadily reduced production costs by 
- Suncor Energy Inc. and Syncrude Canada Ltd., which were the 


two major operators, at their sites in northern Alberta and 


- Saskatchewan, respectively. These operations, which accounted 
> for more than one-fifth of Canada’s crude oil, were in the 
process of substantial expansion. Suncor’s operating costs at 


i 


the Suncor oil sands plant in Alberta dropped from $15 per 


- barrel in 1992 to below $12 per barrel in 1995 and was 


} 


— 


projected to have dropped to $9 per barrel in 1998. Hence, the 
crude from the Athabasca sands sold for $6 or $7 more than the 
cost of production. Canada’s National Energy Board predicted 
that the oil sands could contribute 50% of national production 


> by 2010 (Natural Resources Canada, 2001e). 


The Athabasca, the Peace River, and other bitumen and heavy 
oil deposits in Alberta amount to 2.5 trillion barrels of oil in 
place, which is about 40% of the world’s known bitumen. As 
of 1996, the 300 Gbbl considered to be recoverable exceeded 


' the 265-Gbbl reserves of Saudi Arabia, but the latter could be 


extracted for less than $1 per barrel. The Province of Alberta 
lowered its royalty on oil sand crude late in 1995 and stipulated 


: that it be 1% on all production until companies pay off capital 
' costs and earn a return that matches interest rates for long-term 
' bonds. They would then pay a 25% royalty on each barrel 


produced (Natural Resources Canada, 2002e). 

Syncrude’s North Mine expansion will increase bitumen 
production to support output of 260,000 bbi/d of synthetic crude 
oil, and further expansions will increase crude oil production to 
460,000 bbi/d by 2007. Suncor’s Steepbank and new 
Millennium Mines will increase production by more than 80% 
as crude oil production increases to 220,000 bbl/d by 2003. The 
total capital investment in these large surface mines would be on 


the order of $6.25 billion from 1999 through 2007. The 


Athabasca oil sands mining region is positioned to become a 
hub of mining technology innovation and equipment advances 
that will have an impact on open pit mining worldwide (Natural 
Resources Canada, 2001e). 
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Reserves 


Table 3 lists the levels of Canadian reserves of copper, gold, 
lead, molybdenum, nickel, silver, zinc, and other selected 
mineral commodities on or about January 1, 2002. Data are 
shown in terms of metal contained in ore for the base and 
precious metals or recoverable quantities of other mineral 
commodities, which included industrial minerals and mineral 
fuels. These mineral reserves represent "proven" and 
"probable" categories and exclude quantities reported as 
"possible." Reserves were defined as being well-delineated and 
economically minable ore from mines committed to production. 

Yearly changes in assessment of reserves are, in simplest 
terms, the arithmetic result of additions to reserves, deletions 
from reserves, and production. A complication in Canada is 
that a large number of mines produce more than one metal, thus 
necessitating close attention to market price and processing 
costs for two or possibly several mineral commodities 
simultaneously to enable production as coproducts. 

Other than for gold, reserves of major metals fell steadily 
from 1977 through 2000. During this period, gold reserves 
trebled from about 500 t to more than 1,500 t as rising prices 
and the possibility of more price increases provided a strong 
incentive to exploration. Silver reserves, however, fell by 45% 
to less than 17,000 t from about 31,000 t during the same 
period. 

During 2000 and 2001, reserves of the leading base and 
precious metals increased significantly. The only exception was 
lead, which decreased 13.5%. Other metals increased—copper, 
19%; nickel, 15.8%; zinc, 7.8%; and gold, 5.6%. 

Reserves of major metals were distributed unevenly 
throughout Canada and were mostly the result of mineralization 
of the Precambrian shield, the Rockies (Cordillera), and the 
Coast Ranges. Several Provinces dominated the reserves 
position in terms of proven and probable minable reserves of 
major metals. From east to west, New Brunswick had 76% of 
the lead reserves, 35% of the zinc, and 25% of the silver; 
Quebec had 26% of the zinc, 20% of the gold, 18% of the 
silver, 10% of the nickel, and 9% of the copper; Ontario had 
72% of the nickel, about 51% of the gold, 50% of the copper, 
22% of the silver, and 18% of the zinc; Manitoba had 18% of 
the nickel, 6% of the zinc, and 4% each of copper and gold; and 
British Columbia had 100% of the molybdenum, about 35% of 
the copper, 32% of the silver, and 19% of the gold. Future 
discoveries will alter the distribution of reserves among the 
Provinces and the Territories (Natural Resources Canada, 
2002a, b). 


Infrastructure 


With a total land area of about 9.22 million square kilometers, 
which is slightly larger than the United States, Canada had 
networks of highly developed infrastructure, and vast areas of 
trackless wilderness. The country had 902,000 km of roads that 
comprised 318,400 km of paved highway, which included 
16,600 km of expressways, and 584,000 km of unpaved gravel 
or other loose-surface roads. Bulldozed temporary roads have 


been established for mining exploration in many remote places, 
but these deteriorate readily where not maintained. 

A total of 36,114 km of standard-gauge railroads included 
two main systems, the Canadian National and the Canadian 
Pacific. The country also had about 3,000 km of inland 
waterways, which included the Saint Lawrence Seaway (one of 
the busiest in the world), that lead into the Great Lakes and 
mark the boundary with the United States in many places. 
Principal ports were Halifax, Montreal, Quebec, St. John (New 
Brunswick), St. John’s (Newfoundland), and Toronto in the east 
_and Vancouver on the west coast. Canada’s merchant marine 
comprised about 114 ships of 1,000 or more gross registered 
tons. 

The country had 1,417 airports. Among these, 517 had 
permanent-surface runways—18 had runways longer than 3,047 
m; 15 had runways from 2,438 to 3,047 m long; 151 had 
runways from 1,524 to 2,437 m in length; 244 had runways 
from 914 to 1,523 m in length; and 89 had runways under 914 
m in length. Civil aviation included about 636 major transport 
aircraft; Air Canada was the major carrier (U.S. Central 
Intelligence Agency, 2001 §). 

Canada generated electrical power from coal, natural gas, and 
nuclear fuels, as well as massive hydroelectric facilities. Total 
capacity was roughly 114 gigawatts. About 567 net terawatt 
hours, which was significantly less than capacity, was produced 
in 1999 (the last year for which complete data are available). 
Hydroelectric plants generated more than 60% of Canada’s 
electricity; coal and fossil fuel, 26.4%; nuclear reactors, about 
12.3%; and others, 1.3%. Quebec and Ontario produced the 
most electricity, 154 and 141 megawatt hours, respectively. 
Nearly 97% of Quebec’s electricity came from hydroelectric 
plants, and the remaining 3% was produced mainly by nuclear 
facilities. In contrast, about 61% of Ontario’s electric power 
was derived from nuclear plants, and the remainder, from 
hydroelectric and coal-fired plants. Most of Canada’s 
electricity exports originated in New Brunswick, Ontario, and 
Quebec and was sold to consumers in New England and New 
York. British Columbia and Manitoba also exported large 
amounts of electricity, mainly to California, Minnesota, Oregon, 
and Washington. Except for Alberta, all Canadian Provinces 
that border the United States had transmission links to the 
neighboring systems (U.S. Central Intelligence Agency, 2001 §). 

An extensive system of pipelines connected oil-and gas- 
producing and consuming areas in Canada and the United 
States. The system was dominated by the Interprovincial Pipe 
Line, which delivered oil from Edmonton east to Montreal, 
Quebec, and the U.S. Great Lakes region, and the 
TransMountain Pipe Line, which delivered oil mainly from 
Alberta west to refineries and terminals in the Vancouver area 
and to the Puget Sound area of Washington. Canadian natural 
gas was transported largely by TransCanada PipeLines Ltd. of 
Calgary, which owned 13,600 km of mainline gas pipelines in 
Canada and 56 compressor stations that linked western 
Canadian gas producers with consumers in eastern Canada and 
the United States. The Canadian pipeline network included 
about 24,000 km for crude oil and refined products and 75,000 
km for transmission of natural gas. Alberta’s network 
represents the greatest length for any Province (U.S. Central 
Intelligence Agency, 2001] §). 
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Outlook 


Mining continues to offer the prospect of diversifying and 
strengthening the Canadian economy. Canada’s mineral 
industry is encouraged by a real commitment by the Federal 
Government to work with the sector to improve the permitting 
process. The goal is to allow exploration and mining companies 
to comply with the regulatory requirements in a timely and 
efficient way and at the same time to operate within high 
environmental and social standards. Progress is being made 
toward improving the regulatory regime in northern Canada. 
Government and industry are enthusiastic about the concept of a 
Northern Mines Ministers Conference to be held each year to 
report on progress, to identify challenges, and to network with 
all affected stakeholders to re-establish an attractive investment 
climate and to reverse any economic difficulties, in particular, 
of the Yukon Territory, after having been battered by economic 
and environmental factors (Excell, 2002; Steele, 2002c). 

Canada’s dollar weakened slightly once more against the U.S. 
dollar; presumably this helped exports but discouraged imports 
of certain necessary commodities, specialized equipment, and 
ad hoc professional expertise. Increased exports boded well for 
credit markets, but equity markets, especially for junior mining 
companies, still suffered in the wake of the Bre-X scandal. 

The new law “Standards of Disclosure for Mineral Projects,” 
which was instituted in early 2001 and will be implemented 
across Canada during 2001 and 2002, is expected to avert future 
scandals. Demand for base metals in world markets 
strengthened after prices had been soft at a critical time for 
many companies, whether starting up or expanding, and relief 
was slow in coming. The value of metal production in 2000 and 
in 2001 remained almost identical after declining for the past 3 
years. This can be attributed to a significant increase in the 
value of diamond, natural gas, and uranium and the continued 
strong demand for PGM in autocatalyst usage. In 2001, the 
overall value of fuel minerals production remained stable with a 
small increase of 0.8%. Despite the overall increases in the 
volume of most fuels, lower energy prices caused the record 
high value in 2000 ($65.4 billion) and a slight increase in 2001 
($66.0 billion). Increases in the value of production for natural 
gas (21.5%) and coal (8.4%) were offset by declines in the 
value of natural gas byproducts (17.3%) and crude oil (15%) 
(Natural Resources Canada, 2002b). 

The Hibernia offshore oil project began production with the 
promise of rich payoffs to come. After Hibernia will come the 
Terra Nova and the White Rose fields in the Jeanne d’Arc 
Basin; others will be tested. Comparisons continue to be heard 
between the Canadian offshore and the development of the 
now-legendary North Sea fields. 

The nickel-copper-cobalt discovery at Voisey’s Bay makes an 
impressive case for more exploration in Canada, no matter how 
attractive the situations in Asia, Australia, and/or Latin 
America. Furthermore, new prospects for gold are being found 
in many parts of Canada even though current (2001) market 
pricing promises little encouragement for the near future. 

The concerted effort to reconcile conflicting interests (in 
order of importance) in the formulation of policy concerning: 
ownership, aboriginal issues, mining development, 
environmental constraints and remediation, social instabilities, 
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and economic necessity in furthering the concept of sustainable 
development has been difficult to assess or predict. Active 
engagement of these issues will probably help provide outcomes 
that would support the future of the Canadian mining industry. 

Inco has agreed on a “statement of principles” (SOP) with the 
Province of Newfoundland and Labrador to develop the 
Voisey’s Bay deposit. The SOP consists of a 30-year mining 
operations with an investment of $1.9 billion, development to 
begin in July 2002, and first concentrate production in 2006. 
The full support by the Federal Government will assure 
sustainable economic development of the Province (Inco 
Limited, 20028). 

Canada continues to be well positioned in terms of its 
mineral-resource base and its access to markets in the United 
States and the rest of the world. Canada’s mineral industry is 
primarily export oriented with as much as 90% of the 
production of some commodities going to world markets. The 
United States should continue to be a major market for 
Canada’s metals and minerals. In this regard, the industry’s 


export Capability is enhanced significantly by a lower exchange 
rate for the Canadian dollar. 

Canada cannot escape the realities of growing international 
competition, especially from mineral-rich developing countries 
that have liberalized economic and political systems to attract 
foreign investment. Canada’s greatest long-term asset may be 
the achievement of a popular concensus in support of 
sustainable development that respects the interests of mining 
companies, First Nation peoples, and the preservation of the 
environment. 
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Information Respecting Securities Law. 
Corporate annual reports of individual mining companies. 
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TABLE 1 


CANADA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 1997 1998 1999 2000 2001 p/ 
METALS 
Aluminum: 
Alumina, gross weight thousand tons 1,165 1,229 1,233 1,200 e/ 1,200 e/ 
Primary, metal 2,327,188 2,374,118 2,389,835 2,373,460 2,582,746 
Antimony 3/ 630 428 357 1/ 433 r/ 278 
Arsenic trioxide e/ 250 250 250 250 250 
Bismuth 3/ 196 219 311 243 4/ 310 
Cadmium: 
Mine output, Cd content 3/ 1,471 1,361 1,390 1,051 r/ 1,183 
Metal, refined 2,260 2,090 1,911 1,941 ¢/ 1,429 
Calcium kilograms W Ww Ww Ww W 
Cobalt: 
Mine output, Co content 3/ 5,709 5,861 5,324 5,298 1/ 5,334 
Metal: 
Shipments 4/ 2,168 2,262 2,015 2,022 ¢/ 2,048 
Refined, including oxide 3,792 4415 3,972 r/ 4,079 r/ 4,063 
Columbium (niobium) and tantalum: 
Pyrochlore concentrate: 
Gross weight 5,090 5,110 5,140 5,070 r/ 7,070 
Nb content 2,290 2,300 2,313 2,280 r/ 3,180 
Tantalite concentrate: 
Gross weight 196 228 208 228 r/ 308 
Ta content 49 57 66 57 ¢/ 77 
Nb content 10 11 13 11 r/ 15 
Copper: _ 
Mine output, Cu content 3/ 659,500 703,245 581,583 633,855 r/ 629 684 
Electrowon 2,700 1.800 -- ~ ~ 
Total 662,200 705,045 581,583 633,855 r/ 629 684 
Metal: 
Smelter: 
Primary, blister $29,525 553,133 542,439 $45,514 r/ $52,512 
Secondary and scrap 96,957 71,338 66,782 66,800 74,128 
Total 626,482 624 471 609 221 612,314 r/ 626,640 
Refined: 
Primary 464,000 489,941 476,079 480,093 ¢/ 491,619 
Secondary 99,300 72,635 72,484 71,300 73,012 
Total $63,300 $62,576 548,563 $51,393 r/ 564,631 
Gold, mine ouput kilograms 171,376 165,599 157,617 156,207 r/ 159,714 
lron and steel: 
Ore and concentrate: 
Gross weight thousand tons 37,277 37,808 33,900 36,740 r/ 29,341 
Fe content do. 24,914 24,082 21,650 22,744 17,186 
Metal: 
Pig iron thousand tons 8,679 8,937 8,783 8,900 1/ 8,780 
Direct reduced iron do. 1,391 1 240 920 920 920 
Ferroalloys, electric arc furnace: e/ 
Ferrosilicon do. $6 56 $6 56 56 
Silicon metal do. 30 30 30 30 30 
Ferrovanadium do. l | | | | 
Total do. 87 87 87 87 87 
Crude steel do. 15,554 15,930 16,300 15,900 ¢/ 16,300 
Lead: 
Mine output, Pb content 186,234 189,752 162,180 148,769 ¢/ 157,127 
Metal, refined: 
Primary 139,736 129,750 137,172 143,303 r/ 149,489 
Secondary 131.659 135,737 129,243 141,030 r/ 77,393 
Total 271,395 265,487 266,415 284,333 r/ 226,882 
Lithium, spodumene e/ 22,500 22,500 22,500 22,500 22,500 
Magnesium metal, primary e/ $7,700 77,109 80,000 e/ 80,000 e/ 80,000 e/ 
Molybdenum, mine output, Mo content 8,223 8,469 6,250 7,457 r/ 8,210 
Nickel: 
Mine output, Ni content 3/ 190,529 208,302 176,749 190,793 1/ 193,361 
Refined 5/ 131,639 146,755 124,260 134,225 140,591 


See footnotes at end of table. 
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TABLE 1--Continued 
CANADA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 1997 1998 1999 2000 2001 p/ 


METALS--Continued 


Platinum-group metals, mine output _ kilograms 12,459 16,408 13,872 16,110 r/ 19,109 
Selenium, refined 6/ do. $92,000 398,000 359,000 335,000 r/ 261,000 
Silver 
Mine output, Ag content do. 1,223,983 1,195,943 1,174,000 1,212,000 1/ 1,271,000 
Refined do. 1,322,779 1,579,030 1,246,000 1,188,000 1,224,400 
Tellurium, refined 6/ do. 59,000 62,000 64,000 53,000 ¢/ 60,000 
Titanium Sorel slag e/ 7/ 850,000 950,000 950,000 950,000 950,000 
Uranium oxide (U) 14,174 12,896 10,157 10,683 r/ 12,527 
Zinc: | 
Mine output, Zn content 1,076,385 1,061 ,645 963,321 1,002,242 r/ 1,070,294 
Metal, refined, primary 703,798 745,131 776,927 779,892 c/ 654,562 
INDUSTRIAL MINERALS 
Asbestos 455,000 302,000 337,000 307,000 r/ 272,000 
Barite 77,000 90,000 123,000 121,000 r/ 124,000 
Cement, hydraulic 8/ thousand tons 11,736 12,124 12,634 12,612 12,986 
Clay and clay products 9/ value, thousands $105,269 $91,579 $164,718 $175,449 $195,200 
Diamond carats -- 300,006 2,429,000 2,533,750 r/ 3,685,171 
Diatomite e/ 10,000 10,000 10,000 10,000 10,000 
Gemstones, amethyst and jade 394 136 218 235 ¢/ 195 
Gypsum and anhydrite thousand tons 9,117 8,967 9,345 9,232 r/ 8,596 
Lime 8/ do. 2,477 2,514 2,565 2,525 ¢/ 2,221 
Magnesite, dolomite, brucite e/ 180,000 180,000 180,000 180,000 180,000 
Mica, scrap and flake e/ 17,500 17,500 17,500 17,500 17,500 
Nepheline syenite 647,000 636,000 676,000 717,000 r/ 734,000 
Nitrogen, content of ammonia 4,081,000 3,899,900 4,134,900 4,129,000 ¢/ 3,438,700 
Potash, K2O equivalent thousand tons 8,989 9,201 8,475 9,202 ¢/ 8,224 
Pyrite and pyrrhotite, gross weight e/ 5,000 5,000 5,000 5,000 5,000 
Salt thousand tons 13,534 13,296 12,686 11,994 ¢/ 13,154 
Sand and gravel do. 225,419 229,780 242,369 238,494 1/ 226,489 
Silica (quartz) 10/ do. 1,896 1,905 1,702 1,514 r/ 1,615 
Sodium compounds, n.e.s.: 
Sodium carbonate (soda ash) e/ do. 300 300 300 300 300 
Sodium sulfate, natural 1 1/ do. 326 320 305 305 305 
Stone 12/ do. 120,953 129,057 130,226 139,188 r/ 140,290 
Sulfur, byproduct: 
Metallurgy do. 801 836 843 849 796 
Petroleum do. 8,280 8,404 8,656 8,621 ¢/ 8,080 
Total do. 9,081 9,240 9,499 9,470 1/ 8,876 
Talc, soapstone, pyrophyllite do. 73 71 79 86 86 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black e/ 165,000 165,000 165,000 165,000 165,000 
Coal: 
Bituminous and subbituminous thousand tons 67,034 63,596 60,834 $8,037 r/ 59,042 
Lignite do. 11,653 11,790 11,663 11,126 r/ 11,319 
Total do. 78,867 75,386 72,497 69,163 r/ 70,361 
Coke, high-temperature do. 3,370 3,142 3,307 3,307 3,300 
Gas, natural: 
Gross million cubic meters 199,422 204,022 190,912 195,457 202,387 
Marketed do. 156,842 173,359 162,219 166,078 171,966 
Natural gas liquids: 
Pentanes plus thousand 42-gallon barrels 67,439 68,370 67,735 67,700 66,000 
Condensate do. 2,735 2,827 2,930 2,900 2,800 
Total do. 70,174 71,197 70,665 70,600 68,800 
Peat 1,054 1/ 1,125 ¢/ 1,253 r/ 1,277 ¢/ 1,187 
Petroleum: 
Crude 13/ thousand 42-gallon barrels 770,275 807,612 768,934 803,919 r/ 821,010 
Refinery products: 
Propane, butane, naphtha, LPG 14/ do. 15,265 14,990 12,700 e/ 13,300 r/e/ 13,700 e/ 
Gasoline: 
Aviation do. 726 933 790 e/ 900 r/ e/ 850 e/ 
Other do. 254,386 256,372 218,000 e/ 228,000 r/e/ 235,000 e/ 
Petrochemical feedstocks do. 33,746 33,530 28,500 e/ 29,800 ¢/e/ 30,800 e/ 


See footnotes at end of table. 
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TABLE 1--Continued 
CANADA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 1997 1998 1999 2000 2001 p/ 
MINERAL FUELS AND RELATED 
MATERIALS--Continued 165,000 165,000 165,000 165,000 165,000 
Petroleum--Continued: 
Refinery products--Continued: 

Jet fuel thousand 42-gallon barrels 33,935 34,953 29,700 e/ 31,100 r/e/ 32,100 e/ 
Kerosene do. 3,106 1,995 1,700 e/ 1,700 r/e/ 1,800 e/ 
Distillate fuel oil, diesel and light do. 201,737 196,511 167,000 e/ 175,000 r/e/ 180,000 e/ 
Lubricants including grease do. 8,478 7,884 6,700 e/ 7,000 r/e/ 7,200 e/ 
Residual fuel oil, heavy do. 47,477 50,736 43,100 e/ 45,100 r/e/ 46,500 e/ 
Asphalt do. 24,938 26,007 22,100 e/ 23,200 r/e/ 23,900 e/ 
Petroleum coke do. 7,122 7,207 6,200 e/ 6,500 r/e/ 6,700 e/ 
Unspecified do. 25,114 26,489 22,500 e/ 23,600 r/e/ 24,300 e/ 
Refinery fuel and losses 15/ do. 24.491 25,601 21,800 e/ 22,800 r/ e/ 23.500 e/ 
Total do. 680,521 683,208 581,000 e/ 608,000 r/e/ 613,000 e/ 


e/ Estimated. p/ Preliminary. r/ Revised. W Withheld to avoid disclosing company proprietary data. -- Zero. 
1/ Estimated data have been rounded to no more than three significant digits; may not add to totals shown. 


2/ Table includes data available through June 11, 2002. 
3/ Metal content of concentrates produced. 


4/ Cobalt content of all products derived from Canadian ores, which includes cobalt oxide shipped to the United Kingdom for further 


processing and nickel-copper-cobalt matte shipped to Norway for refining. 


5/ Nickel contained in products of smelters and refineries in forms which are ready for use by consumers. Natural Resources Canada has 
revised all refined nickel figures to conform with International Nickel Study Group guidelines. 
6/ From all sources, which include imports and secondary sources. Excludes intermediate products exported for refining. 


7/ Refined Sorel slag has been upgraded to 95% titanium dioxide. 
8/ Producers’ shipments and quantities used by producers. 


9/ Includes bentonite products from common clay, fire, stoneware clay, and other clays. Values are in current Canadian dollars. 


10/ Producers’ shipments of quartz. 

11/ Excludes byproduct production from chemical plants. 

12/ Crushed, building, ornamental, paving, and similar stone. 
13/ Including synthetic crude (from oil shale and/or tar sands). 
14/ Liquefied petroleum gas. 


15/ Refinery fuel represents total reported production of still gas, which includes a small amount sold. 


TABLE 2 
CANADA: STRUCTURE OF THE MINERAL INDUSTRY IN 2001 


(Thousand metric tons unless otherwise specified) 


Major operating companies 


Commodity and major equity owners Location of main facilities Annual capacity 
Aluminum Alcan Aluminum Ltd. Smelter in Laterriere, Quebec 204. 
Do. do. Smelter in Isle-Maligne, Quebec 73. 
Do. do. Smelter in Beauhamois, Quebec 48. 
Do. do. Smelter in Shawinigan, Quebec 84. 
Do do. Smelter in Grande-Baie, Quebec 180. 
Do. do. Smelter in Arvida, Quebec 232; 
Do. do. Smelter in Kitimat, British Columbia 272, 
Do Alcan Inc. (Alcan Aluminium Ltd., 54%; Smelter in Alama, Quebec 400. 
Alusuisse Lonza Group Ltd., 46%) 
Do. Aluminiere de Becancour Inc. (Pechiney Corp., Smelter in Beacancour, Quebec 360. 
25%; Quebec Government, 24.95%) 
Do. Canadian Reynolds Metals Co. Ltd. (Reynolds Smelter in Baie-Comeau, Quebec 400. 
Metals Co., 100%) 
Do. Aluminerie Alouette Inc. (Vereinigte Aluminum- Smelter in Sept-Iles, Quebec 218. 
Werke (VAW), Germany, 20%; Corus Group 
plc, Netherlands, 20%, Austria Metall 
(AMAG), Austria, 20%, La Société Générale 
de Financement, Canada, 20%; Kobe Steel, 
13.3%, Marubeni Corp., Japan, 6.7%) 
Do. Aluminerie Lauralco Inc. (Alumax Inc., United Deschambault, Quebec 215. 
States) 


See footnote at end of the table. 
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TABLE 2--Continued 
CANADA: STRUCTURE OF THE MINERAL INDUSTRY IN 2001 


(Thousand metric tons unless otherwise specified) 


Major operating companies 
Commodi and major equity owners Location of main facilities Annual capaci 
Asbestos Lac d'Amiante du Quebec, Ltee (LAQ) (Jean Black Lake, Quebec 160 (fiber). 
Dupere, President of LAB Chrysotile, Inc.; 
Connell Bros. Co. Ltd. 


Do. Bell Operations (Mines D'Amiante Bell) Thetford Mines, Quebec 70 (fiber). 
Do. JM Asbestos Inc. Jeffrey Mines at Asbestos, Quebec 250 (fiber). 

Cement Lafarge Canada Inc. Bath, Ontario 1,045 (dry-process). 
Do. do. Exshaw, Alberta 1,029 (dry-process). 
Do. do. Kamloops, British Columbia 194 (dry-process). 
Do. do. Richmond, British Columbia 474 (wet-process). 
Do. do. St. Constant, Quebec 991 (dry-process). 
Do. do. Brookfield, Nova Scotia 527 (dry-process). 
Do. St. Lawrence Cement Inc. (Independent Joliette, Quebec 991 (dry-process). 

Cement Inc.) 
Do. do. Mississauga, Ontario 1,876 (wet and dry). 
Do. ESSROC Canada Inc. St. Basile, Quebec 1,124 (dry-process). 
Do. North Star Cement Ltd. Corner Brook, Newfoundland 152 (dry-process). 
Do. Federal White Cement Ltd. Woodstock, Ontario 170 (dry-process). 
Do. St. Marys Cement Corp. Bowmanville, Ontario 1,550 (dry-process). 
Do. do. St. Marys, Ontario 645 (dry-process). 
Do. Inland Cement Ltd. (S.A. Cimenteries CBR) Edmonton, Alberta 726 (dry-process). 
Do. Tilbury Cement Ltd. (S.A. Cimenteries CBR) Delta, British Columbia 1,040 (dry-process). 

Coal Quinsam Coal Corp. (Hillsborough Resources Quinsam Coal Mine at Campbell River, 14,400 (open pit and 

| Ltd., 63%; Marubeni Corp., 33%; remainder — British Columbia underground). 
unknown, 4%) 

Do. Cape Breton Development Corp. (Government Sydney, Nova Scotia 2,000 (underground). 
of Canada, 100% | 

Do. Luscar, Ltd. Obed Mountain Mine in Hinton, Alberta 13,500 (open pit). 

Do. do. Cheviot Mine in Hinton, Alberta 14,000 (open pit). 

Do. Gregg River Resources Ltd. (Gregg River Coal Gregg River Mine in Hinton, Alberta 3,960 (open pit). 


Inc., 60%, 7 Japanese companies, 40%) 


Do. Manalta Coal Ltd. (Transalta Utilities Corp.) Highvale Mine at Seba Beach, Alberta 11,610 (open pit). 
Do. Smoky River Coal Ltd. (Smoky River Grande Cache, Alberta 3,600 (open pit and 
Holdings Ltd., 100%) underground). 
Columbium (niobium) Niobec Ltd. (Cambior Inc., 50%; Teck Corp., | Niobec Mine, Chicoutimi, Quebec 3,500 (underground). 
50%) 
Copper Cassiar Mining Corp. (Princeton Mining Corp., Similcom Mine in Princeton, British 9,000. 
100%) Columbia (suspended in 1996) 
Do. Falconbridge Ltd. (Noranda Inc., 50%; Sudbury operations, Sudbury, Ontario 4,250. 
Trelleborg AB, 50%) 
Do. do. Strathcona and Timmins operations in 4,860. 
Timmins, Ontario 
Do. do. Smelter in Timmins, Ontario 440. 
Gibraltar Mines Ltd. McLease Lake, British Columbia 29. 
(suspended 
Do. Highland Valley Copper (Cominco Ltd., 50%; Logan Lake, British Columbia (suspended) 4,500. 


Billiton ple., 33.6%; Teck Corp., 13.9%; 
Highmont Mining Co., 2.5%) 


Do. Inco Ltd. Thompson district, Manitoba Variable (polymetallic). 
Do. do. Smelter in Sudbury, Ontario 500. 
Do. do. Refinery in Sudbury, Ontario 170. 
Do. Noranda Inc. Smelter in Thompson, Manitoba 686 (projected). 
Do. do. Mines Gaspe, Murdochville, Quebec 4,000 (ore). 
Do. do. Horne Smelter in Noranda, Quebec 770. 
Do. Huckleberry Mines Ltd. (Imperial Metals Corp., Huckleberry Mine in Omineca, southeast 37,000 (Cu contained). 
50%, Japanese consortium, 50%) of Houston, British Columbia 
Do. Imperial Metals Corp. Mount Polley Mine at Williams Lake, 17,000 (Cu contained). 
British Columbia 
Do. Northgate Exploration Ltd. Toodogone River, British Columbia 28,000 (Cu contained). 
Diamond carats Dia Met Minerals Ltd. (BHP-Billiton, 80%; Ekati Mine in Lac de Gras region, 1,350,000. 
Charles Fipke, 10%, Stuart Blossom, 10%) Northwest Territories 
Gold Barrick Gold Corp. Holt-McDermott Mine at Harker Township, 405 (ore). 
Ontario 


See footnote at end of the table. 
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TABLE 2--Continued 
CANADA: STRUCTURE OF THE MINERAL INDUSTRY IN 2001 


(Thousand metric tons unless otherwise specified) 


Major operating companies 


Commodity and major equity owners Location of main facilities Annual capacity 


Gold--Continued: Barrick Gold Corp. Bosquet Mines | and 2, northwestern 954 (ore). 

Quebec 

Do. do. Macassa Mine at Teck Township, northern 473 (ore). 
Ontario 

Do. Princeton Mining Corp. Similco Mine in Princeton, British Columbi: 450 (kilograms metal). 
(suspended 

Do. Echo Bay Mines Ltd. Lupin Mine in Contwoyo Lake; Northwest 612 (ore). 
Territories (suspended) 

Do. Royal Oak Mines Inc. Giant Mine in Yellowknife, Northwest 407 (ore). 
Territories 

Do. do. Giant mill--tailings in Yellowknife, 3,265 (ore). 


Northwest Territories 


Do. Hemlo Gold Mines Inc. (Noranda Inc., 44.1%) Golden Giant Mine in Hemlo, Ontario 1,080 (ore). 


Do. Placer Dome Inc. Campbell Mine in Red Lake, Ontario 584 (ore). 
Do. do. Detour Lake Mine in northeastern Ontario _ 1,278 (ore) 
Do. do. Dome Mine in South Porcupine, Ontario _9.8 (tons metal). 
Do. do. Sigma and Kiena Mines in Val d'Or, 730 (ore). 
Quebec 
Do. Teck-Corona Corp. (Teck Corp., 100%) David Bell Mine in Hemlo, Ontario 456 (ore). 
Do. Huckleberry Mines Ltd. (Imperial Metals Corp., Huckleberry Mine in Omineca, southeast 250 (kilograms metal). 
50%, Japanese consortium, 50%) of Houston, British Columbia 
Do. Imperial Metals Corp. Mount Polley Mine in Williams Lake, 3,100 (kilograms metal). 
British Columbia 
Do. Northgate Exploration Ltd. Toodogone River, British Columbia 8,700 (kilograms metal). 
Graphite Strategic Exploration Inc. Kearney Lake, Ontario W. 
Gypsum Atlantic Gypsum Resources Inc. Fischell Brook at St. George's, 1,300. 


Newfoundland 


Do. Georgia-Pacific Corp. River Denys, Sugar Camp, Nova Scotia 1,460. 


Do. Little Narrows Gypsum Co. Ltd. (USG Corp., —_ Little Narrows, Nova Scotia 1,640. 
100%) 

Do. National Gypsum (Canada) Ltd. (Aancor Milford, Nova Scotia 3,300. 
Holdings Corp., 100%) 

Do. Westroc Industries Ltd. Windermere, British Columbia 1,170. 

Iron and steel Iron Ore Company of Canada (North Ltd., Carol Lake, Labrador 8,800 (concentrate), 
56.1%; Mitsubishi Corp., 25%; Labrador 10,300 (pellets). 
Iron Ore Royalty Income Fund, 18.9%) 

Do. Quebec Cartier Mining Co. (Dofasco Inc., Mount Wright, Quebec 16,950 (concentrate), 

50%) 7,500 (acid pellets), 
657 (sinter). 
Do. Wabush Mines (Stelco Inc., 37.9%; Dofasco Wabush, Labrador, and Pointe Noire, 6,200 (concentrate). 


Inc., 24.2%, Cliffs Mining Co., 22.8%; Acme Quebec 


Steel Co., 15.1%) 


Do. Dofasco Inc. Hamilton, Ontario 3,642 (pig iron), 4,500 
crude steel). 
Lead Brunswick Mining and Smelting Corp. Ltd. No. 12 Mine in Bathurst and smelter in 72 (Pb contained). 
(Noranda Inc., 63.3%) Belledune, New Brunswick 
Do. Hudson Bay Mining and Smelting Co., Ltd. Flin Flon and Snow Lake, Manitoba 60 (Pb-Zn contained). 


(Minorco, 100%) 


Do. Cominco Ltd. (Teck Corp., 36.34%) Trail, British Columbia 95 (refined lead). 

Do. do. Sullivan Mine in Kimberley, British 3,600 (ore). 
Columbia 

Do. do. Polaris Mine in Comwallis Island, 1,000 (ore). 
Northwest Territories 

Do. Breakwater Resources Ltd. Nanisivik Mine in Baffin Island, Northwest 785 (ore). 
Territories 


Limestone Lafarge Canada Inc. Steep Rock, Manitoba 906 (quarry). 
Do. Atlantic Industrial Minerals Inc. Iris Cove, Sydney, Nova Scotia 720. 
Do. Inland Cement Ltd. (CBR Materials Corp.) Cadomin, Alberta 2,160. 


Do. do. do. 2,160 (quarry). 
Do. Havelock Co. (Kickenson Mines Co., 100%) | Havelock, New Brunswick 864 (limestone). 
Do Continental Lime Ltd. Faulkner, Manitoba 1 440 (crushed stone). 


See footnote at end of the table. 
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TABLE 2--Continued 
CANADA: STRUCTURE OF THE MINERAL INDUSTRY IN 2001 


(Thousand metric tons unless otherwise specified) 


Major operating companies 


Commodity and major equity owners Location of main facilities Annual capacity 


Magnesium Magnola Metallurgy Inc. (Noranda Inc., 80%; Asbestos, Quebec 58 (asbestos waste). 
Societe Generale de Financement du Quebec, 
20% 
Molybdenum Huckleberry Mines Ltd. (Princeton Mines Southeast of Houston, British Columbia 635 (Mo contained). 
Corp., 60%; Japanese consortium, 40%) 
Nickel Falconbridge Ltd. (Noranda Inc., 46.4%; Fraser, Lockerby, Onaping, and 30 (metal contained). 
underwriting syndicate, 28.3%) Strathcona in Sudbury district, Ontario 
Do. do. Raglan Mine in Ungave, Quebec 21 (metal contained). 
Do. do. Smelter in Falconbridge, Ontario 45 (rated capacity). 
Do. Inco Ltd. Frood, Stobie, Creighton, Copper Cliff 106 (metal contained). 


North and South, Garson-Offsets, 
McCreedy East and West, Coleman, 
Crean Hill, and Totten in Sudbury district, 


Ontario 
Do. do. Smelter in Sudbury, Ontario 110 (metal contained). 
Do. do. Refinery in Sudbury, Ontario 57 (metal contained). 
Do. do. Refinery in Port Colbome, Ontario 30 (metal contained). 
Do. do. Thompson, Birchtree Mines in Manitoba _62 (metal contained). 
Do. do. Smelter in Thompson, Manitoba 82 (metal contained). 
Do. Sherritt International Corp. Refinery in Fort Saskachewan, Alberta 24 (metal contained). 
Petroleum: 1/ 
Gas million cubic meters BP Canada Inc. (The British Petroleum Co. Noel Area, northern Alberta; Chauvin, 47. 
PLC London, 100%) Sibbald, North Pembina, Alberta 
Crude million 42-gallon barrels do. do. 12. 
Do. do. Gulf Canada Corp. (Olympia & York Fenn-Big Valley, Swan Hills, Goose River, 18. 
Developments, 80%; Gulf, 20%) | Peerless, and Sene, Alberta 
Do. do. Home Oil Co. Ltd. (Interhome Energy Inc., Red Earth, Garrington, Cherhill, Medicine 11.5. 
100%) River, and Swan Hills, Alberta 
Gas billion cubic meters do. do. 1.8. 
Crude thousand 42-gallon barrels = Imperial Oil Ltd. (ExxonMobil Corp., 70%; Judy Creek, Cold Lake, Alberta; 670. 
others, 30%) Mackenzie Delta, Beaufort Sea, Yukon 
Territory and Northwest Territories 
Gas million cubic meters do. do. 36.4. 
Crude million 42-gallon barrels § Mobil Oil Canada Ltd. (ExxonMobil Corp., Hibernia, Grand Banks, southeast of 26.1. 
100%) Newfoundland and Sable Island, Nova 
Scotia, and others in Alberta 
Gas billion cubic meters do. do. 3.0. 
Crude million 42-gallon barrels do. Terra Nova, near to Hibernia, Jeanne 25.0. 
d'Arc Basin, Newfoundland 
Gas billion cubic meters do. do. 2.0. 
Crude million 42-gallon barrels © Norcen Energy Resources Ltd. (Hollinger Inc., Pembina, Bodo, Mayorville, Alberta 12.1. 
59%, Hees International, 41%) 
Do. do. Oakwood Petroleums Ltd. (Sceptre Resources Grantham, Hays Ronalane, Peace River, 24.6. 
Ltd., 100%) Normandville, Randell, Alberta, and 
Grizzly Valley, British Columbia 
Do. do. PanCanadian Petroleum Ltd. (Canadian Pacific Rycroft, Wembley, Elk Point, Rio Bravo, 19.7. 
Enterprises, 87%, others, 13%) Alberta 
Gas billion cubic meters do. do. 3.53. 
Crude million 42-gallon barrels Shell Canada Ltd. (Shell Investments, 79%, Dimsdale, Little Smoky Lake, Sousa, 22.2. 
others, 21%) Alberta, Midale, Benson, Saskatchewan 
Gas billion cubic meters do. do. 6.53. 
Crude million 42-gallon barrels = Suncor Inc. (Sun Co. Inc., United States, Kidney, Zama Lake, Cosway, Albersun 4.1. 
75%, Ontario Energy Resources, 25%) Prevo, and Medicine River, Alberta, and 
Leitchville, Unwin, Saskatchewan 
Do. thousand 42-gallon barrels Texaco Canada Petroleum Inc. (Texaco Inc., Eaglesham, Virgo, Alberta, and Desan, 158. 
United States, 78%, others, 22%) British Columbia 
Gas million cubic meters do. do. 67.3. 
Crude million 42-gallon barrels © UNOCAL Canada Ltd. (UNOCAL Coprp., Calgary, Alberta 14.7. 
United States, 100%) 
Potash (K20 equivalent) Potash Corp. of Saskatchewan Inc. (private, Lanigan, near Lanigan, Saskatchewan 3,828 (KCl). 


37%, Provincial government, 63%) 


Do. do. Rocanville, southeast Saskatchewan 2,295 (KCl). 


See footnote at end of the table. 
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(Thousand metric tons unless otherwise specified) 


Major operating companies 


Commodity and major equity owners Location of main facilities Annual capacity 


Potash (K20 equivalent)--Continued: Potash Corp. of Saskatchewan Inc. (private, Allan Division, Allan, Saskatchewan 5,256 (KCI). 


37%, Provincial government, 63%) 
Do. , do. Cory, near Saskatoon, Saskatchewan 1,361 (KCI). 


Do. do. Sussex, New Brunswick - 800 (KCI). 
Do. International Minerals & Chemical Corp. Esterhazy, southeast Saskatchewan 951 (KCl). 
(Canada) Ltd. (IMC Fertilizer Corp., 100%) 

Do. Agrium Products Inc. Vanscoy, Saskatchewan 1,750 (KCI). 

Salt and brine operations The Canadian Salt Co. Pugwash, Nova Scotia 1,400 (rock salt and 
brine salt). 

Do. do. lles-de-la-Madeleine, Quebec | 625 (rock salt). 

Do. do. Ojibway, Ontario 2.600 (rock salt). 
Silver Prime Resources Group Inc. Eskay Creek Mine in British Columbia 340. 

Do. Breakwater Resources Ltd. Caribou Mine in Bathurst, New Brunswick 7.5 (tons mill feed). 

Do. Kinross Gold Corp. Macassa Mine in Ontario 438 (mill feed). 

Do. Barrick Gold Corp. Bousquet Mine in Quebec 876 (mill feed). 

Do. Similco Mines Ltd. Princeton, British Columbia (suspended) 8,250 (Ag-Au-Cu 

concentrate). 
Sodium chlorate production using salt Dow Chemical Canada Inc. (Dow Chemical Fort Saskatchewan, Alberta 524 (caustic soda). 
Co., 100%) 

Do. do. Sarnia, Ontario 350 (caustic soda). 

Do. General Chemical Canada Ltd. Amherstburg, Ontario 363 (sodium carbonate). 
Sulfur: 

Petroleum refinery capacities Consumer's Cooperative Refineries Ltd. Regina, Saskatchewan 54. 


(Federated Cooperatives Ltd., 100%) 
Do. Esso Petroleum Canada (ExxonMobil, 100%) | Samia, Ontario 50. 
Do. Sulconam Inc. (Petro Canada, 7.6%) Montreal, Quebec 108. 


Main sulfur extraction plants (sour gas Amoco Canada Petroleum Co., Ltd. (Amoco East Crossfield-Elkton, Alberta 650. 
and oil sands) Corp., 100%) 
Do. Canadian Occidental Petroleum, Ltd. East Calgary-Crossfield, Alberta 610. 
Do. Chevron Canada Resources Inc. Kaybob South III, Alberta 1,281. 
(ChevronTexaco Corp., 100%) 
Do. Husky Oil Ltd. Ram River, Ricinus, Alberta 1,646. 
Do. Shell Canada Ltd. Waterton, Alberta 1,120. 
Principal SO2 and H2SOs production Canadian Electro Zinc Ltd. (CEZ) (Noranda Valleyfield, Quebec 430 (H2SO5). 
capacities Inc., 90.17%) 
Do. Inco Ltd. Copper Cliff, Ontario 950 (H2SO4). 
Do. Falconbridge Ltd. (Noranda Inc., 50%; Kidd Creek, Ontario 690 (H2SQOs). 
Trelleborg AB, 50%) 
Do. ESSO Chemical Canada (ExxonMobil, 100%) Redwater, Alberta 910 (H2SOs). 
Uranium Cogema Resources Inc. Cluff Lake, Saskatchewan 1,815 (metal). 
Do. Cameco Corp. Cigar Lake, Saskatchewan 6,500 (oxide). 
Do. do. Key Lake, Saskatchewan 6,395 (oxide). 
Do. do. Rabbit Lake, Saskachewan 5,445 (oxide). 
Zinc Breakwater Resources Ltd. Nanisivik Mine on Baffin Island, Northwest 60 (Zn contained). 
Territories 
Do. do. Bathurst, New Brunswick 1,100 (Zn in concentrate). 
Do. Brunswick Mining and Smelting Corp. Ltd. do. 232 (Zn in concentrate). 


(Noranda Inc., 100%) 


Do. Falconbridge Ltd. (Noranda Inc., 49.9%) Timmins operations and smelter in 212 (Pb-Zn contained), 
Timmins, Ontario 133 (slab zinc). 
Do. Hudson Bay Mining and Smelting Co. Ltd. Snow Lake concentrator, Manitoba 1,125 (Pb-Zn ore). 


(Anglo American plc., 100% 
Do. do. Flin Flon Mine and Smelter in Manitoba 85 (slab zinc). 


Do. Cominco Ltd. (Teck Corp., 36.34%) Sullivan Mine in Kimberley, British 70 (Pb-Zn contained). 
Columbia 

Do. do. Smelter in Trail, British Columbia 300 (slab zinc). 

Do. Boliden Ltd. Myra Falls Mine in Strathcona Provincial 110 (Zn ore). 
Park, British Columbia 

Do. Noranda Inc. Bell Allard Mine in Matagami, Quebec 85 (Pb-Zn ore). 


W Withheld to avoid disclosing company proprietary data. 

I/ Projections of annual capacity involve matching decline curves against later discoveries and are generalized extrapolations only based on data presented in the 
Canadian Oil and Gas Handbook, 1991 and subsequent years. Ownership of various companies and proportionate participation in various leaseblocks and/or joint 
ventures changes continually. The ownership proportions shown here are illustrative only. 
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TABLE 3 
CANADA: RESERVES OF MAJOR MINERALS IN 2001 


(Thousand metric tons unless otherwise specified) 1/ 


Commodity Reserves 
Asbestos, fiber 35,700 e/ 
Coal, all types 6,220,000 e/ 
Copper 10,000 
Gold metric tons 1,500 2/ 
Gypsum 450,000 e/ 
lron ore 1,700,000 e/ 
Lead 1,600 
Molybdenum 450 
Natural gas billion cubic meters 1,731 e/ 
Nickel 6,600 
Petroleum crude million barrels 6,700 e/ 
Potash, K20 equivalent million metric tons 4,400 e/ 
Salt thousand short tons 264,000 e/ 
Silver metric tons 35,000 
Sodium sulfate thousand short tons 84,000 e/ 
Sulfur 160,000 e/ 
Uranium 420 3/ 
Zinc 11,000 


e/ Estimated. 

1/ 1999 and 2000 "Canadian Minerals Yearbook," Natural 
Resources Canada, except for natural gas and petroleum crude; 
U.S. Geological Survey Mineral Commodity Summaries 2002. 
2/ Excludes metal in placer deposits. 

3/ Recoverable at prices of $100 or less per kilogram of uranium. 
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THE MINERAL INDUSTRIES OF 


CENTRAL AMERICA 


BELIZE, COSTA RICA, EL SALVADOR, GUATEMALA, 
HONDURAS, NICARAGUA, AND PANAMA 


By Pablo Velasco 


Central America is made up of the long, tapering isthmus that 
forms a bridge between North America and South America. It 
has an area of about 521,500 square kilometers (km?) (about 
201,300 square miles) and includes the countries of Belize, 
Costa Rica, El Salvador, Guatemala, Honduras, Nicaragua, and 
Panama. 

In 2001, the region had an estimated population of 
approximately 36.5 million, its combined gross domestic 
product (GDP) was estimated to be $143.6 billion at purchasing 
power parity, and the per capita GDP was estimated to be 
$3,900 (U.S. Central Intelligence Agency, 2002a§'-g§). Central 
America’s economy was based primarily on agriculture, food 
processing, and merchandising. The region’s small but diverse 
mining operations produced a variety of metals, industrial 
minerals, and mineral fuels. The metals sector continued to be 
limited to the mining of antimony, gold, lead, silver and zinc and 
the production of steel. Gold mining activity was centered 
primarily in Costa Rica, Guatemala, Honduras, Nicaragua, and 
Panama. Industrial minerals production included cement, 
limestone, gypsum, marble, pumice, salt, sand and gravel. In 
some countries of Central America, the mineral industry was 
dominated by cement production. Petroleum refineries operated 
in E] Salvador and Guatemala. Guatemala and Panama 
produced crude oil. 

Mineral exploration by a handful of companies continued 
throughout the area. Most of the countries were trying to 
promote and facilitate international investment to develop their 
mineral resources. 

In 2000, 1.4% of U.S. exports ($10.9 billion) went to Central 
America, and 1.0% of U.S. imports ($12.2 billion) originated in 
Central America, which resulted in a trade deficit for the United 
States of $1.3 billion (Central Intelligence Agency, 2001 §). 


BELIZE 


Belize has been an independent member of the British 
Commonwealth since 1981. Its economic performance is highly 
susceptible to external market changes. Although moderate 
growth has been achieved in recent years, the achievements are 
vulnerable to world commodity price fluctuations and 
continuation of preferential trading agreements, especially with 
the United States and the United Kingdom. Belize is on the 
Caribbean Sea between Guatemala and Mexico. It has an area of 


'References that include a section twist (§) are found in the Internet References 
section. 
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22,966 km? and an estimated population of 256,100. GDP growth 
was estimated to be 4%, or $700,000 million, and per capita GDP 
was estimated to be $3,000 in 2000 (U.S. Central Intelligence 
Agency, 2002a§). Reconstruction continued in the aftermath of 
Hurricane Keith, which struck Belize between September 30 and 
October 1, 2000, and damaged facilities on the coast and caused 
extensive damage to roads and bridges in the north of the country. 
Consumer prices increased by 1% during the year after 3 years of 
moderate deflation (International Monetary Fund, 2001, p. 46). 

The Ministry of Natural Resources is responsible for the 
administration of the mining sector in Belize. Mining activities 
were regulated by the Mines and Minerals Act of 1998, which 
covers all mining operations in Belize. The Fiscal Incentive 
Package for mining allows investors quick recovery of their 
investment; this program covers mines or quarries that have 
been shut down. A 3% ad valorem tax must be paid to restart 
industrial and construction mineral properties, and a 5% ad 
valorem tax, on all precious and semiprecious metal properties. 
It also provides for losses to be carried forward for 7 years after 
which only that amount which reduces the profit in that year to 
one-half of its value can be allowed. The Act also provides for 
exemption from payment of custom duty for mining equipment 
and supplies. Petroleum was not included. 

Clays, limestone, marble, and sand and gravel for construction 
and civil works were the mainstay of Belize’s mineral 
production. A very small amount of gold has been produced 
yearly by stream panning. No mineral commodities were known 
to have been exported, and the country was dependent on 
imports for its mineral and fuel requirements. The United States 
continued to be Belize’s main trading partner. 


COSTA RICA 


Costa Rica is located in the middle of Central America, and 
borders the Caribbean Sea and the north Pacific Ocean between 
Nicaragua and Panama. It has an area of 51,100 km? and a 
population of approximately 3,773,100. Although still a largely 
agricultural country, it has achieved a relatively high standard of 
living. Costa Rica’s economy depended on tourism and 
electronics exports. Foreign investors were attracted by the 
country’s political stability and high education levels. Costa 
Rica’s GDP was estimated to be $25 billion, and GDP per capita 
was estimated to be $6,700. Traditional exports (predominantly 
agricultural) amounted to $6.1 billion [free on board (f.0.b.)], 
and total imports were valued at $5.9 billion (f-0.b.) (US. 
Central Intelligence Agency, 2002b§). 
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Apart from minor coal deposits, no other sources of fossil fuel 
have been discovered. Water resources from abundant rainfall 
have permitted the construction of several hydroelectric 
powerplants, which have made Costa Rica self-sufficient in all 
energy needs except petroleum products for transportation. 
Costa Rica exported electricity to Nicaragua and has the 
potential to become a major exporter of electricity (U.S. 
Department of State, 2001 §). 

Canadian and U.S. companies were involved in a number of 
gold and silver exploration and mining operations in Costa Rica 
(table 2). Vancouver-based Ariel Resources Ltd., which was 
formerly the largest gold producer in Costa Rica, has sold its 
interests in several gold mines, which included Abece Griego 
S.A., Compafiia de Asesoria y Administracién Minera S.A., 
Minera El Silencio S.A., Minera Sierra Alta S.A., and El 
Valiente Ascari S.A. In 2001, Ariel Resources discontinued 
gold and silver production at El Rocio and the San Martin mines 
because of sustained operating losses (Ariel Resources Ltd., 
2000; Steele & Co., 2001). 

Metales Procesados (a wholly owned subsidiary of Wheaton 
River Minerals Ltd. of Canada) was granted free zone status by the 
Costa Rican Government. Metales owned and operated the open pit 
heap-leach Bellavista gold project, which became the first mining 
project to be approved as a Costa Rican free trade zone. Free trade 
zone tax benefits for Metales included a 100% exemption from 
import taxes and duties on raw materials, supplies, machinery, and 
equipment; a 100% exemption from income tax for 12 years and a 
50% exemption for the following 6 years; a 100% exemption from 
export taxes; a 100% exemption from local sales, consumption, and 
excise taxes; a 100% exemption from withholding taxes on profit 
repatriation; and expediting of onsite customs inspections. The 
Bellavista project is located in a historic gold district about 20 
kilometers (km) from Punta Arenas on the Golfo de Nicoya on 
Costa Rica’s Pacific coast. Although Wheaton River had received 
the final environmental approval required to proceed with 
construction of the Bellavista gold mine, further development of the 
mine was on hold pending a more-favorable gold price. Wheaton 
River sought to hedge a significant portion of Bellavista gold 
production at a price of no less than $350 per ounce before 
beginning construction. Construction costs at Bellavista, not 
including preproduction and financing costs and working capital, 
were estimated to be $28 million, based on the feasibility study 
completed in April 1999. The Bellavista Mine is projected to 
produce an average of 1,866 kilograms per year (kg/yr) (60,000 
ounces per year) of gold during its projected 7.3-year mine life with 
total cash operating costs, including royalties of $179 per ounce. 
The feasibility study recommended that Bellavista be developed by 
open pit mining and grind agglomeration heap-leaching processing 
at the rate of 5,750 metric tons per day (t/d) of ore (Seaward and 
Coates, 2001). 

Vannessa Ventures Ltd. was only one step away from 
completing the permitting that will bring its 74,700-kilogram 
(kg) (2.4-million-ounce) Cerro Crucitas gold project in Costa 
Rica into production. The Vancouver-based company 
announced that it had obtained the exploitation permit for the 
project. Vannessa had 100% ownership of the Crucitas, which it 
had acquired from Lyon Lake Mines Ltd. almost 2 years 
previously at a price that it said represented less than $1.00 per 
ounce of gold. Lyon Lake and Placer Dome Inc. had already 
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spent about $32 million on the project but estimated that they 
needed to spend $125 million on development to produce gold 
at $210 per ounce (Metals & Minerals Latin America, 2002). 
Most of the licensing of a 5,000-t/d, 2.8-metric-ton-per-year 
(t/yr) mine development was completed. The final license 
application (environmental) was in progress, a study was to be 
completed by January 15, 2002, and final approval was 
anticipated in spring 2002 (Vannessa Ventures Ltd., 2001 §). 

Industrial mineral production included cement, clays, 
diatomite, lime, pumice, salt, sand and gravel, and crushed stone 
(table 1). The operations in Costa Rica of CEMEX S.A. de C.V. 
were comprised a 850,000-t/yr-capacity cement plant northwest 
of the capital of San José, a grinding mill, and distribution 
centers on the Pacific and Caribbean coasts and in major cities. 
Cement production supplied a predominantly domestic retail 
market; more than 75% of the cement sales were bagged. In 
2001, the CEMEX operations introduced pet-coke as fuel to 
reduce production costs by approximately 50% (CEMEX S.A. 
de C.V., 20018). 


EL SALVADOR 


Despite the fact that E] Salvador was rocked by several severe 
earthquakes in early 2001, the economy and political situation 
remained stable. The GDP was estimated to be about $24 
billion; the economy depended on services (about 60% of GDP), 
manufacturing (about 28%), and agriculture (about 12%). With 
a population estimated to be 6.2 million, the GDP per capita was 
calculated to be about $3,850 (U.S. Central Intelligence Agency, 
2002c§). As of 1 January 2001, the U.S. dollar joined the Colon 
as legal tender in Costa Rica. 

Mineral production contributed less than 1% to the GDP. In 
the past, the 21,040-km? country had produced gold and silver; 
more-recent activity has been limited to exploration by a few 
mining companies. From a mining perspective, repatriation of 
capital is not restricted, and corporate tax is maximized at 25°. 

Dayton Mining Corp. of Canada continued to evaluate E] 
Dorado gold and silver property. Indicated resources at El 
Dorado were estimated to be about 23,100 kg (742,100 ounces) 
of gold and about 172,000 kg (5.53 million ounces) of silver 
(Metals & Minerals Latin America, 2001). 

Intrepid Minerals Corp. of Canada and ASC Central America 
(ASC) (a wholly owned subsidiary of Apex Silver Mines Ltd.) 
completed a 1,050-meter (m) diamond drill program on the 
Aldea Zapote project (Intrepid Minerals Corp., 2002). Montana 
Gold Corp. (a subsidiary of Francisco Gold Corp.) withdrew 
from its joint venture with Intrepid on the San Cristobal project 
to the west of San Sebastian. 

Brett Resources Inc. of Canada continued the evaluation of its 
exploration licences in eastern El Salvador. Following 
disappointing results on the Tinta Amarilla concession in the 
company’s eastern block license area, Brett retained only two 
exploration licenses in the area. The joint venture on the eastern 
block with Barrick Gold Corp. was terminated in 2000. In 2001, 
Brett received an exploration license that covered 50 km? in the 
Horcones-Cerro Pedernal area, and Brett reapplied under the 
new mining law for exploration rights to a 48-km? license in El 
Potosi area; this district, which is 90 km east of the capital city 
of San Salvador, had past gold production. 
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El Salvador’s sole cement producer Cemento de El Salvador 
S.A. de C.V. (CESSA), which was privately owned and the 
largest industrial mineral enterprise in the region, mined about 
1,200 t/d of limestone at Aldea Zapote. CESSA and Intrepid 
had created an alliance to cooperate on any future mining 
development of the Aldea Zapote property. 

Another significant private sector operation was the Refineria 
Petrolera Acajutla S.A., which had.a charge capacity of 22,000 
barrels per day (bbi/d); the company was owned by ExxonMobil 
Corp. (65%) and Royal Dutch/Shell Group (35%) (ExxonMobil 
Corp., 2002, p. 77). 


GUATEMALA 


Guatemala has a diverse regional geology and the largest 
economy in the region. Its mineral production included small 
amounts of gold, iron ore, and lead. The GDP was estimated to 
be about $47.9 billion in 2001. GDP per capita was about 
$3,700 for the estimated population of 12,974,000 (U.S. Central 
Intelligence Agency, 2000d§). The Ministerio de Energia y 
Minas is responsible for the administration of the mining sector 
in Guatemala. 

Exploration interest in the 108,890-km? country has been 
growing during the past decade. Nickel laterite deposits occur 
within an east-west belt of ultramafic intrusives in the southeast 
of the country. One of the deposits near El Estor had been 
developed by Inco Ltd. and was in production briefly for 2 years 
in the late 1970s. Minera Maya America S.A. [a joint venture of 
Chesbar Resources Inc. of Canada (70% equity interest) and 
Intrepid (30%)] continued the evaluation of the Sechol deposit 
on the Buena Vista nickel project, about 140 km northeast of 
Guatemala City. 

Radius Explorations Ltd. of Canada continued its exploration 
program in eastern Guatemala where it evaluated the Holly 
Project, which was a large epithermal precious metal system. 

In 2001, Radius negotiated a joint venture with Gold Fields Ltd. 
of South Africa on the Motagua Gold Belt in central Guatemala. 
Gold Fields became a significant shareholder of Radius, which 
was the operator of the Bella Vista, the Tambor, and the Tierra 
Blanca prospects of the Motagua Gold Belt project, and also 
entered into a letter of intent concerning a joint venture on other 
Radius land holdings in central Guatemala. The joint venture 
will enable Gold Fields to earn a 55% interest in the Tambor 
Properties through the expenditure of $5 million within 3% years 
(Radius Explorations Ltd., 2002). 

Industrial minerals production in Guatemala varies greatly 
from year to year. Such industrial minerals as barite, clays, 
feldspar, gypsum, lime, pumice, and construction materials were 
produced, primarily for domestic use. Rough marble, which 
ranges in color from white through green, was exported. 
National cement consumption tended to exceed the output of the 
two plants of Cementos Progreso S.A., which required imports 
of 40,000 t/yr to meet demand (Harris, 2001). 

Guatemala had proven oil reserves estimated to be 526 million 
barrels, mainly concentrated in the northern Peten jungle region, 
and the Government has been opening areas for bidding. 
Although some significant natural gas reserves may exist, 
proven ones were small (3.1 billion cubic meters of estimated 
natural gas reserves) and had not been exploited. Petroleum 
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refining capacity was about 8.03 million barrels per year, which 
Guatemala wanted to increase in anticipation of increased crude 
production (Perenco Group, 2001; Shell, 2001). In 2001, 
Guatemalan and Mexican officials discussed the proposed sale 
of Mexican natural gas in Central America via a pipeline 
through Guatemala. Guatemalan and Mexican Government 
officials indicated that they were open to importation of 
liquefied natural gas or an even more ambitious plan of building 
a pipeline through Central America to carry gas supplies from 
Colombia or Venezuela. 

In 2001, the Perenco Group of France and the United 
Kingdom acquired Basic Resources International Ltd. of the 
Bahamas from Andarko Petroleum Corp. of the United States. 
Anadarko had acquired Basic, which operated oilfields that 
produced about 20,000 bbli/d in the Rubelsanto and the Xan 
regions in northern Guatemala, when it purchased Union Pacific 
Resources Co. in 2000 (Perenco Group, 2001). 


HONDURAS 


Located in the middle of Central America, Honduras borders 
the Caribbean Sea between Guatemala and Nicaragua and the 
North Pacific Ocean between El Salvador and Nicaragua. In 
2001, the performance of the Honduran economy returned to 
pre-Hurricane Mitch (1988) levels with the GDP estimated to be 
about $17 billion; the real growth rate was about 5%. GDP per 
capita was about $2,650 for the estimated population of 
6,406,000. Overall, economic growth was expected to continue 
in 2002 (U.S. Central Intelligence Agency, 2000e§). As 
reconstruction from 1998s Hurricane Mitch was completed, 
Honduras, which is one of the poorest countries in the Western 
Hemisphere, anticipated additional economic assistance under 
the United States’ Enhanced Caribbean Basin Initiative and debt 
relief under the World Bank Group’s Initiative for Heavily 
Indebted Poor Countries. 

Mineral production in the 112,090-km’ country included gold, 
lead, and zinc; byproduct silver; and minor amounts of 
cadmium. The Direccién Ejecutiva de Fomento a la Mineria is 
responsible for the administration of the mining sector. 

Although El Mochito Mine reported record-high production in 
2001, its owner Breakwater Resources Ltd. of Canada suffered a 
$111.06 million corporate loss owing to record-low zinc prices. 
At the end of November 2001, El Mochito’s proven and 
probable reserves stood at 3.4 million tons (Mt) at an average 
grade of 6.8% zinc, 1.9% lead, and 78 grams per metric ton (g/t) 
silver; this was an increase of 18% compared with that of 2000. 
Another 5.9 Mt (up 26%) at an average grade of 7.8% zinc, 
2.7% lead, and 115 g/t silver was classified as measured and 
indicated resources. In the inferred category were 800,000 
metric tons (t) at a grade of 7.3% zinc, 4.3% lead, and 102 g/t 
silver (Northern Miner, 2002). 

BHP Billiton Ltd. withdrew from a joint-venture exploration 
agreement with Maya Gold Ltd. on El Triunfo gold concession 
in southern Honduras. Maya Gold continued exploration the 
Los Lirios gold-copper porphyry deposits and the nearby Los 
Coyotes deposit. Maya Gold also held the Casas Viejas 
concession. 

First Point Minerals Corp. of Canada continued exploration 
on the Cacamuya gold-silver project for its joint-venture partner 
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Breakwater. First Point agreed to purchase Breakwater’s equity 
interest in the project, which included the Cerro Chachagua vein 
system, the disseminated gold Fila Lapa gold deposit, and the 
Hilo Libre vein target. 

In 2001, Nevada-based Glamis Gold Ltd.’s San Martin Mine 
produced about 3,553 kg (114,216 ounces) of gold during its 
first full year of operation at a total cash cost of $120 per ounce. 
Following an expansion completed in the third quarter of 2001, 
Glamis increased the production capacity of the San Martin 
Mine to 3,730 kg/yr from the startup capacity of about 2,490 
kg/yr (Glamis Gold.Ltd., 2000, 2002). 

In March 2001, Geomaque Explorations Ltd. of Canada 
poured the first gold from its Vueltas del Rio Mine, which was a 
gold heap-leach operation. Mining had begun in December 
2000. Approximately 740,000 t of ore was mined and placed on 
the leach pad until November 2001 when mining was stopped 
owing to lower-than-expected recoveries. Geomaque had 
recovered to 842 kg (27,077 ounces) of gold. Construction of a 
second leach pad started in the fourth quarter of 2001 and was 
completed in early 2002; mining resumed in February, 2002 
(Geomaque Exploration Ltd., 20028). 

Honduras also produced a number of industrial minerals that 
included gypsum and marble largely for export and salt from the 
Choluteca district. Local limestone was used by Cementos del 
Norte S.A. de C.V. [formerly Cementos de Honduras S.A. (a 
Holcim affiliate)] and Industria Cementera Hondurefia S.A. de 
C.V. (Incehsa) (in which Lafarge Group of France had a 
majority stake) with clinker capacities of 600,000 and 450,000 
t/yr, respectively. Incehsa proposed to expand its clinker 
Capacity to 657,000 t/yr (El Heraldo, 20028§). 


NICARAGUA 


Nicaragua was one of the Central America’s poorest countries 
with a population of 4,918,393 and a per capita GDP of $2,700 
in 2000. The GDP was estimated to be $13.1 billion in 2000 for 
this 129,494-km? country (U.S. Central Intelligence Agency, 
2002f$§). 

In June, Nicaragua’s Congress passed the country’s new 
Mining Code despite opposition from groups that included 
small-scale miners and environmentalists who argued that it will 
unduly benefit multinational companies and will lead to 
environmental damage. One of the small-scale miners’ major 
concerns was that the Code sets no limit on the amount of land 
that can be held under a mining or exploration claim. Small- 
scale miners fear that claims by multinationals could supersede 
those of small-scale miners; Congress was investigating ways to 
incorporate legislation to protect the interests of the small-scale 
miners (Mining Journal Ltd., 2001). Submission of 
environmental impact statements would be mandatory under the 
new Code. The Corporacion Nicaraguense de Minas is 
responsible for the administration of the mining sector in 
Nicaragua. 

Toronto, Ontario, Canada-based Black Hawk Mining Inc. 
operated El Limon gold mine in northwestern Nicaragua. Black 
Hawk had acquired its 95% interest in the mine in 1998. 
Inversiones Mineras S.A., which was a holding company that 
represented the unionized mine workers in Nicaragua, held the 
remaining 5%. El Limon Mine produced 2,188 kg (70,351 
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ounces) of gold from 349,415 t of ore milled in 2001 compared 
with production of 2,825 kg (90,829 ounces) of gold from 
348,930 t of ore milled in 2000 (Black Hawk Mining Inc., 
2002a). 

Black Hawk completed about 14,800 m of underground and 
surface exploration drilling around the E] Limon Mine, which 
included a vein south of Talavera Sur. Black Hawk proposed 
surface mapping, prospecting, and additional drill testing of the 
area. In 2001, Newmont Overseas Exploration Ltd. was 
exploring Black Hawk’s adjacent Nicaragua Mineral 
Concessions (formerly the Limon-La India exploration 
concession) (Black Hawk Mining Inc., 2002b). 

Cementos de Nicaragua S.A. (Cemenic) was a.Nicaraguan — 
cement company whose capital was distributed mainly between 
Union Maritima International, S.A., of Spain and a minority 
group of Nicaraguan investors. By initiating operations in 
Nicaragua in March 1999 with an initial investment of $15 
million, Cemenic obtained a 3% market share in less than | year. 
Nicaragua’s cement demand was steadily increasing with 
double-digit growth. Although the Nicaraguan cement 
production base gained 350,000-t capacity in 1999, clinker- 
grinding imports were expected to remain part of the national 
cement scene for some time to come (Cementos de Nicaragua 
S.A., undated$§). 

In June 2000, the Government of Nicaragua announced that it 
was considering three dam sites for a 10-megawatt hydroelectric 
project that would supply 80,000 inhabitants of the Siuna- 
Rosita-Bonanza “mining triangle.” 


PANAMA 


Because of Panama’s strategic location, its economy was 
based primarily on a well-developed services sector that 
accounted for three-fourths of the GDP. Services included the 
Colon Duty Free Zone, international banking and insurance 
services, the Panama Canal, ship registry, and tourism. Such 
industries as brewing, cement and other construction materials, 
construction, petroleum refining, and sugar milling accounted 
for about 16.5% of the GDP, which was estimated to be $16.6 
billion in 2001. Panama’s GDP continued to expand as a result 
of the Government’s aggressive free trade negotiations and 
modernization of the national economy (U.S. Central 
Intelligence Agency, 2002g§). 

The Direccion General de Recursos Minerales is responsible 
for the mining sector in Panama, a nation of 78,200 km’. 
Panama had only a small-to-moderate mineral sector by world 
standards; several properties, however, wereconsidered to be 
prospective. Panama produced cement, clays, lime, limestone, 
marine salt, and sand and gravel in small operations. The 
country was home to two cement companies, each of which had 
cement plants near the capital of Panama City—-CEMEX-owned 
Cementos Bayano at Calzada Larga and the Cemento Panama, 
S.A., works at Quebrancha. 

Tiomin Resources Inc. of Canada transferred the ownership of 
PanaCobre S.A. (its wholly owned subsidiary) to Aur Resources 
Inc. PanaCobre held the Cerro Colorado copper project, which 
has been dormant since 1998; the project was considered to be 
uneconomic with the early 2001 price of copper about $0.80 per 
pound (Tiomin Resources Inc., 2001). In September, Glamis 
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finished its drilling program on the Viento Frio property (Glamis 
Gold Ltd., 2001 §). 

Panama was significant to world energy markets because its 
Panama Canal was a major transit center for oil shipments and a 
potential choke point. The country also was key to plans to 
connect the electricity and natural gas grids of North America 
and South America. Most of the country’s petroleum demand 
was met by imports. Domestic crude oil production was minor, 
and in-ground petroleum reserves were negligible. In 2000, the 
Colombian Senate debated allowing natural gas exports (which 
had been banned), and Enron Corp. of the United States 
proposed to build a gas pipeline from Cartagena, Colombia, to 

‘the Bahia Las Minas powerplant outside Colon, Panama (U.S. 
Energy Information Administration, undated§). Crude oil for 
Panama’s refineries was imported from Ecuador, Mexico, Saudi 
Arabia, and Venezuela. Electricity generation accounted for 
most of Panama’s domestic energy production; hydroelectric 
generation accounted for 75% of the country’s total energy 
production (U.S. Energy Information Administration, 2000$). 
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Major Sources of Information 
Belize 


Geology and Petroleum Office 
Ministry of Natural Resources 
84-36 Unity Blvd. 

Belmopan, Belize 


Costa Rica 


Ministerio de Recursos Naturales, Enegia y Minas 
Direccion de Geologia, Minas e Hidrocarburos 
Apartado 10104, Zona 1000 
San Jose, Costa Rica 
Telephone: (506) 33-2360 
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EI Salvador 


Direccion de Recursos Minerales 
Avenida Norte No. 233 
San Salvador, El Salvador 


Guatemala 


Ministerio de Energia y Minas 
Diagonal 17, entre 20 y 30 Calles, Zona 11 
Guatemala City, Guatemala 
Telephone: (502) (2) 76-0679 or 76- 3091 
Direccion General de Mineria 
Diagonal! 17, 29-78, Zona 11 
Apartado Postal 1421 
Guatemala City, Guatemala 
Direccion General de Hidrocarburos 
Diagonal 17, 29-78, Zona 11 
Guatemala City, Guatemala 
Telephone: (502) (2) 76-3175 
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Honduras 


Direccién Ejecutiva de Fomento a la Mineria 
Licda. Mirna Celeste Hall (Secretaria General) 
Boulevard Miraflores, Ave. La FAO 
Tegucigalpa, M.D.C., Honduras 
Telephone: (504) 232-6335, 6721, 8613 


Nicaragua 


Corporacion Nicaraguense de Minas (INMINE) 
Apartado Postal No. 195 
Managua, Nicaragua 
Telephone: (505) 2-52071 
Fax: ($05) 2-31193 


Panama 


Direccion General de Recursos Minerales 
Ministerio de Comercio e Industrias 
P.O. Box 8515, Panama 5, Panama 
Telephone: (507) 36-1823 
Fax: (507) 36-3173 
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TABLE | 
CENTRAL AMERICA: PRODUCTION OF MINERAL COMMODITIES I1/ 2/ 


(Metric tons unless otherwise specified) 


Country and commodity 1997 1998 1999 2000 2001 
BELIZE e/ 
Clays thousand tons 2,600 2,600 2,600 2,600 2,600 
Dolomite do. 30 30 30 31 31 
Gold kilograms 5 6 6 6 6 
Lime 1,200 1,250 1,250 1,250 1,200 
Limestone thousand tons 310 315 320 320 320 
Marl do. 1,300 1,300 1,300 1,300 1,300 
Sand and gravel do. 350 360 360 360 360 
COSTA RICA 

Cement 940,000 1,085,000 1,100,000 e/ 1,150,000 e/ 1,100,000 e/ 
Clays, common e/ 412,000 415,000 415,000 418,000 420,000 
Diatomite 1,194 16,255 r/ 18,000 r/e/ 34,704 r/ 26,350 
Gold kilograms 502 742 1/ 165 r/e/ 51 r/e/ 100 e/ 
lron and steel, semimanufactures 78,773 84,074 80,025 r/ 80,000 r/e/ 80,000 e/ 
Lime e/ 9,800 9,800 9,800 r/ 9,800 9,000 
Petroleum, refinery products e/ thousand 42-gallon barrels 4,500 5,475 3/ 5,480 5,500 5,500 
Pumice e/ 8,000 8,000 8,000 8,000 8,000 
Salt, marine e/ 37,000 37,000 37,000 37,000 37,000 
Silver kilograms 100 e/ 69 112 ¢/ 100 r/ 100 e/ 
Stone, sand and gravel: 

Crushed rock and rough stone thousand tons 1,350 e/ 1,060 109 r/ 201 r/ 200 e/ 

Limestone and calcerous materials e/ do. 1,500 1,600 978 r/ 3/ 905 1/ 3/ 900 

Sand and gravel e/ do. 1,400 1,640 3/ 1,650 1,650 1,500 

Sandstone e/ do. 2,500 3,262 3/ 3,300 3,300 3,300 

EL SALVADOR 4/ 

Aluminum, metal including alloys, semimanufactures e/ 2,600 . 2,650 2,650 2,650 2,650 
Cement, hydraulic 1,020 1,065 24,250 1/ 25,036 1/ 25,000 e/ 
Fertilizer materials: e/ 

Phosphatic materials 13,500 13,500 13,700 13,600 13,600 

Other mixed materials $6,000 56,500 56,500 56,500 56,500 
Gold kilograms 110 98 71 r/e/ -- t/ -- 
Gypsum e/ 5,500 5,600 5,600 5,600 5,600 
Limestone e/ thousand tons 3,000 3,000 3,200 3,200 3,200 
Petroleum, refinery products e/ thousand 42-gallon barrels 6,200 6,300 6,300 6,300 6,300 
Salt, marine 95,335 88,948 741,500 r/ 715,260 r/ 710,000 e/ 
Silver kilograms 23 39 20 r/ -- t/ -- 
Steel, semimanufactures 44 868 1r/ 43,162 r/ 33,501 ¢/ 35,000 r/e/ 40,000 e/ 

GUATEMALA 

Antimony: e/ 

Mine output, Sb content 1,020 r/ 400 1/ -- 1/ -- 1/ - 

Trioxide 250 1/ 340 1/ -- / -- 1/ -- 
Barite e/ 3,000 r/ -- 1/ 75 r/ 113 ¢/ 100 
Cement, hydraulic e/ thousand tons 1,280 1,500 1,600 1,600 1,600 
Clays: 

Bentonite 4,000 r/e/ 2,278 1/ 4,301 ¢/ 3,317 r/ 3,000 e/ 

Kaolin e/ 130 r/ 7,150 r/ 61 r/ 77 ¢/ 100 

Unspecified e/ 10,000 r/ 25,000 r/ 20,000 r/ 20,000 r/ 20,000 
Feldspar 11,400 r/e/ 17.248 r/ 17,072 r/ 17,804 r/ 17,000 e/ 
Gas, natural, gross e/ thousand cubic meters 25,000 35,000 750 750 750 
Gold kilograms 100 100 4,449 ¢/ 4,500 r/ 4,500 e/ 
Gypsum 3,000 r/e/ $2,216 r/ 110,173 r/ 212,109 r/ 100,000 e/ 
Iron and steel: 

Iron ore, gross weight 5,000 r/e/ 5,102 r/ 10,536 r/ 16,254 ¢/ 15,000 e/ 

Steel, semimanufactures 120,184 r/ 119,398 r/ 119,056 r/ 119,000 r/e/ 119,000 e/ 
Lead metal, including secondary e/ . 6 1/ 74 ¢/ 115 ¢/ 570 1/ $00 
Lime e/ 73,000 73,000 74,000 74,000 73,000 
Petroleum: 

Crude thousand 42-gallon barrels 8,395 9,308 8,833 8,900 e/ 8,900 e/ 

Refinery products do. 7,300 7,300 e/ 7,300 7,300 e/ 7,300 e/ 
Pumice cubic meters 6,935 r/ 130,420 r/ 381,481 r/ 419,116 r/ 420,000 e/ 
Salt e/ 48,000 48,000 50,000 50,000 50,000 


See footnotes at end of table. 
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TABLE 1!--Continued 
CENTRAL AMERICA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Country and commodity 1997 1998 1999 2000 2001 


GUATEMALA--Continued 
Stone and sand and gravel: 


Dolomite 17,000 r/e/ - r/ -- f/ - r/ - 
Limestone thousand tons 1,300 r/ e/ 10,062 1/ 4,396 1/ 4,532 r/ 4,500 e/ 
Marble: 
Block e/ cubic meters 3,900 r/ 3,700 r/ 3,800 r/ 3,800 r/ 3,800 
Chips and pieces 550 re/ 130,802 f/ 112,290 r/ 245,178 r/ 230,000 e/ 
Sand and gravel thousand cubic meters 6,642 r/ 360 r/e/ 1,085 r/ 1.663 r/ 1,500 e/ 
Silica sand cubic meters 50,000 r/ e/ 50,000 e/ 46,249 1/ 69,374 r/ 69,000 e' 
Stone, crushed e/ 1,300 1,300 50,000 50,000 $0,000 ° 
Talc e/ 700 948 r/ -- / -- f/ - 
HONDURAS 
Antimony, mine output e/ 300 -- - - _- 
Building materials: e/ 
Limestone 450,000 450,000 985,743 r/3/ 1,230,478 r/ 3/ 1.230.000 
Marble Square meters 95,000 95,000 95,000 95,000 95,000 
Cadmium, Cd content of lead and zinc concentrates e/ 75 75 75 75 75 
Cement 1,041,000 895,500 980,000 1,100,000 1,100.000 
Gold e/ kilograms 150 150 879 r/ 3/ 878 1/3/ 880 
Gypsum e/ 28,000 30,000 55,848 r/ 3/ §9.211 £/3/ 59,500 
Iron oxide -- - -- 69,969 70,941 
Lead, mine output, Pb content 5,900 4,329 3,764 1/ 3.768 r/ 3,775 
Petroleum, retinery products e/ 5/__ thousand 42-gallon barrels 2,100 2,200 2,200 2,200 2,200 
Pozzolan -- -- -- 186,948 189,999 
Rhyolite -- -- = 35,680 32,700 
Salt e/ 25,000 25,000 25,000 25,000 25,000 
Silver kilograms 35,000 e/ 42,964 38,153 r/ 31,958 r/ 35.000 e/ 
Zinc, mine output, Zn content 39,500 36,639 31,095 ¢/ 43,064 r/ 48.485 
NICARAGUA 6/ 
Bentonite 926 e/ 875 e/ 5,280 r/ 6,490 1r/ 6.000 e/ 
Cement 377,000 377,000 350,000 e/ 360,000 e/ 360,000 e/ 
Gold, mine output, Au content kilograms 2,562 3,834 4,450 r/ 3,672 r/ 3.650 e/ 
Gypsum and anhydrite, crude 15,820 22,660 26,880 r/ 28,170 r/ 28,100 e/ 
Lime 7,285 r/ $8,527 1/ 58,000 r/e/ 58,000 r/e/ 55,000 e’ 
Limestone: 
For cement -- -- 281,050 266,740 270,000 e/ 
For other uses -- -- 325,580 293,470 310,000 e’ 
Petroleum, refinery products thousand 42-gallon barrels $,559 5,600 5.600 e/ 5.650 e/ 5,650 e: 
Salt, marine 13,619 15,132 26,880 1/ 28,170 r/ 28,100 e/ 
Sand and gravel thousand tons 434 696 1,843 r/ 1,339 c/ 1,300 e’ 
Silver, mine output, Ag content kilograms 3,000 4,000 1,780 r/ 1,589 r/ 1,590 e/ 
Stone, crushed -- -- 688,792 1,136,824 900,000 e/ 
PANAMA 
Cement e/ 700,000 750,000 3/ 760,000 760,000 760,000 
Clays: 
For cement 40,112 45,000 46,000 45,500 45,000 e/ 
For products 7,217 7,200 7,400 7,300 7.300 e/ 
Gold kilograms 1,202 1,500 1,500 1,500 1.500 e 
Lime 3,246 3,500 3,500 3,500 3.500 e/ 
Petroleum, refinery products e/ thousand 42-gallon barrels 10,000 10,000 10,000 10,000 10,000 
Salt, marine e/ 22,000 22,500 22,500 22,500 22,500 
Silver kilograms 2,178 2,000 2,000 2,000 2,000 e/ 
Stone and sand and gravel: e/ - 
Limestone: 
For cement 263,338 3/ 270,000 275,000 270,000 270,000 
For other uses 62,500 62,500 63,000 63,000 63.000 
Sand and gravel thousand tons 3,000 3,000 3,000 3,000 3,000 


See footnotes at end of table. 
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TABLE 1--Continued 
CENTRAL AMERICA: PRODUCTION OF MINERAL COMMODITIES I/ 2/ 


e/ Estimated. r/ Revised. -- Zero. 

1/ Estimated data are rounded to no more than three significant digits. 

2/ Table includes data available through March 2002. 

3/ Reported figure. 

4/ In addition to commodities listed, construction materials (clays, gravel, miscellaneous rock, sand, and weathered tuffs) were presumably produced. Available 
information is inadequate to make reliable estimates of output levels of these commodities. 

5/ Includes liquefied petroleum gas, aviation and motor gasoline, diesel, kerosene, and distillate fuel oil. 

6/ In addition to the commodities listed, Nicaragua produced a variety of industrial minerals to meet domestic needs. Output of these materials were not reported, anc 
information was inadequate to make reliable estimates. 


TABLE 2 
CENTRAL AMERICA: STRUCTURE OF THE MINERAL INDUSTRY IN 2001 


(Thousand metric tons unless otherwise specified) 


Major operating companies Annual 
Country and commodity and major equity owners Location of main facilities capacity 
| COSTA RICA 
_ Cement Industria Nacional de Cemento, S.A. (INCSA) Aguas Calientes, Cartago, Cartago Province 550 e/ 
(Cementfabrik Holderbank AG, 44%; private, 
56%) 
Do. Cementos del Pacifico, S.A. (CEMPASA) Near Colorado, Guanacaste 850 e/ 
(CEMEX S.A. de C.V., 95.3%; Government, 
4.7%) 
' Clays CEMPASA Tajo Finca, near Platanar, Guancaste 100 e/ 
. Province 
_ Gold kilograms Ariel Resources, Ltd. of Canada, sold its El Valiente Ascari S.A., Minas Sierra Alta 200 e/ 
interest in several gold mines S.A., Minera El Silencio S.A., Abece Griego 
S.A., and Cia. de Asesoria 
Do. do. Vannessa Ventures Ltd. of Canada (100% Crucitas Gold project, Guancaste Province; 160 e/ 
. ownership) Cerro Crucitas and Cerro Conchudita 
projects, San Carlos Province 
- Limestone INCSA La Chilena quarry, near Cartago, Cartago 550 e/ 
| Province 
Do. CEMPASA Cerro Pena Blanca Quarry, Guancaste 300 e/ 
Province 
Petroleum products _ thousand 42-gallon barrels _ Refinadora Costarricense de Petroleo, S.A. Moin refinery, Limon Province 5,760 e/ 
. EL SALVADOR 
~ Cement Cemento de El Salvador S.A., de C.V. Metapan 2,500 e/ 
Petroleum, crude thousand 42-gallon barrels Refineria Petrolera Acajutla S.A. (ExxonMobil — do. 6,205 
: Corp., 65%; Royal Dutch/Shell Group, 35%) 
GUATEMALA 
, Antimony tons Minas de Guatemala S.A. (private, 100%) Los Lirios and Anabella Mines, Ixtahuacan, 1,900 
Huehuetenango Department 
Cement Cementos Progreso S.A. (Lambert Freres et San Miguel plant, Sanarate, El Progreso 1,800 
Cie., 69.8%; other, 30.2%) Department, and La Pedrera plant, 
Guatemala City 
' Nickel Exploraciones y Explotaciones Mineras Izabal, Mine and processing plant near El Estor, 9 
S.A. (Inco, 70%; Government, 30%) Izabal Department (inactive) 
- Iron and steel, semimanufactures Grupo Industrial Minera Mexico S.A. de C.V. Guatemala City 80 
(IMSA), 100% 
- Petroleum: 
Crude thousand 42-gallon barrels Anadarko Petroleum Corp. Rubelsanto, West Chinaja fields, Alta Verapaz 9,600 


Department, and Caribe, Tierra Blanca and 


Xan fields, Peten Department 


_ Products do. Texaco Petroleum Co. (ChevronTexaco Corp., Refinery at Escuintla, Escuintla Department 10,000 
| 100% 
Do. do. Norcen Energy Resources Ltd. (Canada; public Refinery near Santa Elena, El Naranjo, Peten 12,000 
| company) Department 
HONDURAS . 
Cement Cementos del Norte S.A.de C.V. (private, Rio Byao plant, San Pedro Sula, Cortes 600 e/ 
100%) Department 
Do. Industria Cementera HondurenaS.A.deC.V. — Piedras Azules Plant, Comayagua 610 e/ 


(LaFarge Group of France, 53%) 


See footnotes at end of table. 
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TABLE 2--Continued 
CENTRAL AMERICA: STRUCTURE OF THE MINERAL INDUSTRY IN 2001 


(Thousand metric tons unless otherwise specified) 


Major operating companies Annual 
Country and commodity and major equity owners Location of main facilities capacity 
HONDURAS--Continued 
Gold kilograms Cia. Minera Santa Barbara (Breakwater Puerto Cortes, Cortes Department 300 e/ 
Resources Ltd., 100%) 
Do. do. Cia. Minerales de Copan S.A. de C.V. San Andres Mine, Copan Department 2,000 e/ 
(Greenstone Resources Ltd., 100%) 
Lead Cia. Minera Santa Barbara (Breakwater El Mochito Mine, Santa Barbara Department 6 e/ 
Resources Ltd., 100%) 
Petroleum: 
Crude thousand 42-gallon barrels | ChevronTexaco Corp. Near the Mosquita Coast 500 
Products do. Reneria Texaco de Honduras S.A. Puerto Cortes, Cortes Department $,040 e/ 
(ChevronTexaco Corp., 100%) 
Silver kilograms Cia. Minera Santa Barbara (Breakwater El Mochito Mine, Santa Barbara Department 47,000 e/ 


Resources Ltd., 100%) 
Do. do. Cia. Minerales El Paso Mining (private, 100%) La Pochota Mine, Valle Department 20 e 
Zinc Cia. Minera Santa Barbara (Break water EI Mochito Mine, Santa Barbara Department 4le 
Resources Ltd., 100%) 


NICARAGUA 
Bentonite Empresa Rotowa S.A. [Corporacion South of Sebaco, Matagalpa Department 4¢ 
Nicaraguense de Minas (Government, 100%)] 
Cement Compania Nacional Productora de Cemento San Rafael del Sur, Managua Department 700 e 
(Government, 100%) 
Do. Cementos de Nicaragua S.A. do. 350,000 
Gold-silver kilograms Minera de Occidente S.A. (Blackhawk Mining El Limon Mine, Leon Department 2,000 e/ 
Inc., 95%) 
Do. do. Mining of Nicaragua S.A. (Greenstone Cerro Mojon Mine, Chontales Department 1,850 e/ 
Resources Ltd., 100%) 
Gypsum Yesera Centroamericana S.A. (Government, Santa Rosa del Penon, Leon Department 25 e/ 
100%) 
Petroleum products _ thousand 42-gallon barrels __ Esso Standard Oil S.A. Ltd. (100%) Managua, Managua Department $,700 e/ 
PANAMA 
Cement Cementos Bayaro (CEMEX) Calzoda Larga $00 
Do. Cemento Panama S.A. Quebiaoera 400 
Petroleum products _ thousand 42-gallon barrels © ChevronTexaco Corp. (100%) Refineria Bahia Las Minas, near Colon 219 
Panama S.A. 


e/ Estimated. 
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THE MINERAL INDUSTRY OF 


CHILE 


By Pablo Velasco 


The Republic of Chile, which is located in southern South 
America, bordering the South Atlantic and South Pacific 
Oceans between Argentina, Bolivia, and Peru, has an area of 
about 756,950 square kilometers. The country’s land 
boundaries total 6,171 kilometers (km), and its borders are with 
Argentina (5,150 km), Bolivia (861 km), and Peru (160 km). In 
2001, the population was 15,498,930 with a gross domestic 
product (GDP) of $153 billion based on 2001 purchasing power 
parity and per capita GDP of $10,000 (2001 estimates). Copper 
‘remained the country’s most important export product and 
_accounted for about 37.2% of export earnings in 2001 (U.S. 
Central Intelligence Agency, 20028’). 

Chile has a market-oriented economy characterized by a high 
level of foreign trade. Chile’s economy grew by 2.8% in 2001 

and was projected to grow by about 3.3% in 2002. Moreover, 
total public and private investment in the Chilean economy has 
- remained high despite current economic difficulties. The 
- Government recognized the necessity of private investment to 
boost worker productivity and was encouraging diversification, 
‘including such nontraditional exports as fruit, wine, and fish, to 
_Teduce the relative importance of traditional exports, such as 
‘ copper, timber, and other natural resources (U.S. Embassy, 
Santiago, Chile, 2002). Total foreign direct investment flows 
into Chile in 2001 grew to $4.6 billion, up from $3.6 billion in 
2000 but down from $9.2 billion in 1999. 
~ Chile’s economy, which is highly dependent on international 
"trade, recovered with 5.4% growth in 2000, with Asian markets 
rebounding and copper prices edging up. Unemployment 
remained in the 8% to 10% range well into the economic 
recovery. Foreign private investment, however, has developed 
many new mines, and the private sector now produces more 
copper than the state-owned Coproracién Nacional del Cobre de 
Chile (CODELCO). 


Government Policies and Programs 


In February 2001, the Mining Integration and 
Complementation Treaty between Argentina and Chile was 
approved by the Chilean Congress. It was the final step towards 
creating the basic legal framework for mineral exploration and 
operations that straddle the long border region. The treaty is an 
important step in improving cooperation between the two 
countries; it creates the legal framework that permits protocol 
zones to be defined for each particular project, thus providing 
freedom of movement within the area defined. Both countries 
are actively working on the regulations needed to make this 
treaty operable (Tarbutt, 2002). 


'References that include a section twist (§) are found in the Internet References 
Cited section. 
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Environmental Issues 


Arr pollution in Santiago results in damaging respiratory 
diseases and a large number of premature deaths. The city sits 
in the middle of a valley and is surrounded by two mountain 
ranges—the Andes and the Cordillera de la Costa—so 
ventilation and dispersion of air pollutants within the valley are 
restricted. As a result, Santiago, which has emission levels 
similar to those of other cities, suffers from high levels of 
atmospheric pollution. 

Chile is the world’s largest producer of copper, and industrial 
emissions in Santiago primarily arise from the mining sector and 
smelter operations. The process of mining contributes a 
considerable amount of pollutants to both air and water. The 
smelting process of copper ore alone emits large amounts of 
arsenic and carbon monoxide into the air and water around the 
mines. Smelter emissions are also a problem in northern Chile, 
which is where Chiquicamata, the largest copper mine in the 
world, is located. CODELCO, which oversees the country’s 
copper mining sector, had to shut down Chuquicamata for an 
entire month in 1994 as a result of environmental violations 
caused by excessive fumes from the mine’s smelter (U.S. 
Energy Information Administration, 2002). 

Proyecto Alumysa Ltda. (an affiliate of Noranda Inc. of 
Toronto, Ontario, Canada) announced on August 29 that it had 
filed an environmental impact study (EIS) with the 
Environmental National Commission of region XI in southern 
Chile for the construction of an aluminum reduction plant and 
its related hydroelectric facilities. The plant will have a capacity 
of approximately 440,000 metric tons per year (t/yr) of 
aluminum. The project’s EJS must first obtain approval from 
the Chilean environmental authorities. Then, the participation 
of one or more investment partners must be secured, and finally, 
Noranda’s board of directors will need to approve a revised 
feasibility study that incorporates the latest economic and 
operational data. It is expected to take between 6 and 9 months 
for the Chilean environmental agency to make a decision on the 
EIS (Noranda Inc., 2001). 

In March, the Government announced the Atmospheric 
Decontamination and Prevention Plan, which restricted bus 
travel on Santiago’s city streets and the use of leaded gas. 
Negotiations continued on a United States-Chilean bilateral 
trade agreement. The environmental component of the 
agreement, which is required by law, had not been discussed 
between the two countries at the time of this report. The Office 
of the U.S. Trade Representative released a report that 
suggested that environmental degradation associated with 
forestry and mining was unlikely to increase as a result of a 
trade agreement. Chile’s economy has grown rapidly, and total 
energy demand was expected to continue to grow by 7% per 
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year. Air pollution in Santiago was reaching “critical” levels. 
Chile’s fuel mix was expected to evolve away from petroleum 
and coal towards natural gas and hydroelectric generation. The 
challenge in the years ahead will be to find a balance between 
meeting Chile’s growing energy needs and limiting 
environmental pollution (U.S. Energy Information 
Administration, 2002). 


Production 


In 2001, the Comisién Chilena del Cobre (COCHILCO) 
reported that Chilean copper production was 4.7 million metric 
tons (Mt), which was an increase of about 3% compared with 
that of 2000; about 33.6% of the total, or 1.6 Mt, was produced 
by CODELCO, and about 66%, by the private sector. Servicio 
Nacional de Geologia y Minerfa de Chile (SERNAGEOMIN), 
which was an agency of the Ministry of Mines, reported that 
gold production in 2001 had decreased by 21% to 42,673 
kilograms (kg) and that silver production had increased by 8.9% 
to 1,349 metric tons (t). Large-scale mining companies 
contributed 93% of the total copper, followed by the medium- 
and small-sized mines with 6% and 1%, respectively. Gold 
production was 47% by the large mines, 47% by the medium- 
size mines, and 6% by the small mines; silver production was 
78% for the large, 21% for the medium, and 1% for the small 
mines (Servicio Nacional de Geologia y Mineria, 2001b). 

All metal production execpt gold increased in Chile during 
2001; the shortfall in gold production was the result of the 
continued suspension or closure of processes at the Guanaco 
and Refugio mines by Kinross Gold Corporation and at the 
Tambo and El Indio mines by Barrick Gold Corp. Copper mine 
production increased in spite of falling head grades and heavy 
maintenance programs. The increase was owing mainly to 
Antofagasta Minerals’ E] Tesoro Mine coming onstream in 
April and circuit improvements being completed at Los 
Pelambres; similar modifications by other companies also 
contributed to the increase (Tarbutt, 2002). 

In 2001, CODELCO’s production of copper was 1.7 Mt (this 
figure includes the 49% of El Abra’s production that 
corresponds to CODELCO’s share of that company); the 
increase in production was 5.4% higher than that in 2000. The 
higher production came mostly from the Radomiro Tomic 
expansion. The average ore grade in 2001 was 0.97% compared 
with 1.02% in 2000. From 1997 to 2001, the ore grade fell by 
approximately 15%. In recent years, CODELCO has become a 
world leader in production and sales of copper byproducts, 
particularly molybdenum. In 2001, CODELCO produced 
24,238 t of molybdenum, which represented 18% of world 
molybdenum production (Corporacién Nacional del Cobre de 
Chile, 2001). | 

CODELCO’s total income from copper and byproducts 
totaled $3.422 billion in 2001, down $188 million from 2000. 
Copper sales totaled $2.585 billion, down from $2.742 billion in 
2000. Byproduct sales totaled $283 million, down $16 million 
from 2000. Molybdenum generated income worth $122 million, 
down $9 million from 2000 because of lower prices. About 
90% of copper sales were refined copper, cathodes, and fire 
refined; the remainder was nonrefined products (Corporacién 
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Nacional del Cobre, 2001). 

During 2001, CODELCO’s production was 1.7 Mt of fine 
copper; this amount was almost equal to that generated in 2000. 
Total CODELCO production was divided between its five 
divisions as follows: Chuquicamata produced 641,931 t; El 
Teniente, 355,600 t; Radomiro Tomic, 260,336 t; Andina, 
253,341 t; and Salvador, 81,166 t. El Abra produced 106,604 t. 
Chuquicamata output was 288 t higher than that of 2000. Of the 
total refined copper, 1.54 Mt was in the form of cathode from 
concentrate (Corporacién Nacional del Cobre de Chile, 2001c). 
The five CODELCO divisions accounted for about 35.8% of 
the 2001 Chilean copper production. In 2001, Radomiro 
Tomic’s production capacity was boosted to 272,000 t. 
CODELCO was also a producer of gold (metal doré), 
molybdenum (trioxide and concentrate), silver, and sulfuric acid 
(Corporacion Nacional del Cobre de Chile, 2001d). 


Trade 


Chile’s economy is highly dependent on international trade. 
In 2001, exports decreased to $17.4 billion from $18.2 billion in 
2000, and imports decreased to $15.9 billion from $16.7 billion 
the previous year. Exports accounted for about 25% of GDP. 
Traditionally, copper has accounted for a large part of Chile’s 
economy; CODELCO was the world’s largest copper-producing 
company in 2001 (U.S. Embassy, Santiago, Chile, 2002). 


Structure of the Mineral Industry 


The Chilean Government, through the Ministry of Mines, 
exercised control of the mineral industry through three large 
State-owned mining companies and four regulatory agencies. 
The mining companies were CODELCO, Empresa Nacional de 
Mineria (ENAMI), and Corporacién de Fomento de la 
Produccién (CORFO). The subsidiaries of CORFO included 
Cia. de Acero del Pacifico S.A., Empresa Nacional del Petrdéleo 
S.A., Empresa Nacional del Carbén S.A., Cia. Chilena de 
Electricidad, S.A., and Sociedad Quimica y Minera de Chile, 
S.A. (SQM). The four regulatory agencies were 
SERNAGEOMIN, COCHILCO, the Foreign Investment 
Committee, and Comisién Nacional del Medio Ambiente 
(CONAMA). 

Chile’s state mining company ENAMI was trying to sell its 
10% stake in the Quebrada Blanca copper mine, which it owned 
in conjunction with local group Minera Pudahuel (13.5%) and 
Canada’s Aur Resources (76.5%). Quebrada Blanca was 
designed to produce 75,000 t/yr of copper cathode. Pudahuel 
(controlled by Chile’s Cruzat group) had an option to acquire an 
additional 9.5% from Aur by the end of 2001. Pudahuel 
obtained its share in Quebrada Blanca, which was previously 
operated by Vancouver, British Columbia, Canada-based Teck 
Cominco, by providing the leaching technology for the high- 
altitude mine. ENAMI had its 10% share by virtue of the fact 
that it originally held the property, which is in the far north of 
Chile. 

ENAMI also wanted to sell its 10% interest in the Carmen de 
Andacollo copper mine in north-central Chile, which was 63% 
owned and operated by Aur. Compafiia Acero del Pacifico 
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(CAP) held the other 27% of Andacollo, which produced about 
22,000 t/yr of copper cathode. CAP was also looking to sell its 
stake in Andacollo. In addition, ENAMI wanted to sell its 10% 
stake in the Altamira Mine, which was 90% owned by 
Pudahuel. Altamira was not in operation in 2001. ENAMI also 
operated the Ventanas copper smelter and refinery (Metals & 
Minerals Latin America, 2001e). | 
In 2001, the mineral industry employed 47,518 people, which 
included staff and office personnel who worked directly for the 
minerals sector. The metal sector employed about 39,909 
workers; the industrial minerals sector, 5,042 miners; and the 
mineral fuel sector, 2,567 workers, which included 1,005 coal 
miners and 1,562 oil workers. Copper mining employed 34,277 
workers, or about 72% of the mineral industry. The large-scale 
copper mining industry employed 28,812 miners; the medium- 
scale mining industry, 3,345; and the small-scale mining 
industry, 2,120 (Servicio Nacional de Geologia y Minerfa, 
2001a). 


Commodity Review 
* Metals 


Aluminum.—Approval of the EIS for Noranda’s $2.75 
' billion 440,000-t/yr Alumysa aluminum project in southern 
: Chile was not expected until 2002. Environmental groups 
' joined forces with salmon farmers and tourism companies, 
among others, in objecting to Alumysa, which would be along 
one of Chile’s fjords. November 22, 2001, was the last day for 
the public and nongovernmental organizations to comment on 
s the study. More than 400 comments were received. Alumysa 
1 would need 758 megawatts of power, which would be supplied 
s by three hydroelectric dams that would require $930 million of 
s the total investment. The project would produce aluminum 
ingots from 846,000 t/yr of imported alumina that could be 
imported from Australia, Brazil, or Jamaica (Metals & Minerals 
Latin America, 2001h). 
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; Copper.—According to CODELCO’s annual report, world 

copper consumption in 2001 fell by 3.4%; it declined by 10.5% 
, inthe United States and 13.8% in Japan. Prices fell below 
, 30.60 per pound. The average annual price of $0.72 per pound 
was one of the lowest in the past 100 years. CODELCO posted 
$410 million in pretax profits; despite the declining prices, 
production of copper in Chile increased by 3.0% in 2001 
compared with that of 2000. Copper mine production increased 
by 136,600 t to 4.74 Mt. 

Registration of exploration claims, which are maintained by 
SERNAGEOMIN and have to be renewed every 2 years, | 
showed that the number of valid claims in 2001 dropped to 
18,220 from 21,944. Larger companies continued their search 
for new opportunities. The highlight of the year was at El 
Morro in region III where Noranda closed the year by 
exercising its option with the owner Metallic Resources of 
Denver, Colorado, by purchasing $1 million of Metallic’s 
common stock. This was after establishing an inferred mineral 
, resource of about 410 Mt at 0.61% copper (principally sulfide 
; copper) and 0.56 grams per ton (g/t) gold at a cutoff grade of 
, 0.4% equivalent copper. Noranda can earn a 70% interest in the 


co ae a a i CO” Oe 2 | 


THE MINERAL INDUSTRY OF CHILE—2001 


property by spending $10 million on exploration and 
development during 6 years, completing a feasibility study by 
2007, and paying an additional $10 million to Metallic. 

Antofagasta Minerals (a subsidiary of London, United 
Kingdom-listed Antofagasta plc, which was 60% controled by 
the Luksic family) has approved a $24 million expansion at its 
60% owned Los Pelambres copper mine in central Chile. The 
investment would install a new pebble crusher to process 
intermediate-size ore, thus increasing the processing rate to 
114,000 metric tons per day (t/d) from 98,400 t/d in the first 4 
months of 2002 and an expected average of 105,000 t/d for 
2002 as a whole. The expansion was expected to come 
onstream in August 2002. The $1.36 billion open pit mine was 
expected to produce around 350,000 t of copper in 2002, up 
from almost 300,000 t/yr in 2001, its first year of commercial 
operations. Additional expansions under study by the Luksic 
Group could increase the processing rate to 165,000 t/d. All 
Output is in concentrates. Cash costs were reportedly 38.5 cents 
per pound in the first 4 months of 2001. A consortium of 
Japanese smelter companies held the other 40% of Los 
Pelambres. 

Antofagasta owned 61% of El Tesoro Mine in northern Chile. 
The mine was expected to produce 41,300 t of copper cathodes 
in 2001, after starting production in April. El Tesoro was 
planned to produce at full production capacity (6,250 metric 
tons per month or 75,000 t/yr) by August. Average cash costs 
were estimated to be 40 cents per pound in the first 5 years of 
operations. Australia’s Ecuatorial Mining held the other 39% of 
EI Tesoro as well as all solvent extraction electrowinning (SX- 
EW) operations (Metals & Minerals Latin America, 200 1a). 

Alliance Copper Ltd. (jointly owned by CODELCO and BHP 
Billiton) was developing technology for bioleaching 
concentrates, which will facilitate the mining of ore bodies that 
have a high arsenic content. In 2001, Alliance Copper 
completed a feasibility study for a prototype plant at the 
Chuquicamata Mine with a capacity of 20,000 t/yr, using 
concentrates with 1.8%, 2.5%, and 4% arsenic content. Getting 
approval to build the plant and testing the technology will 
require an investment of $56 million. The plant was expected to 
start up in the second half of 2003. CODELCO, CORFO, and 
the National Science and Technology Research Commission 
(Conicyt) signed a biomining development agreement 
(Corporacién Nacional del Cobre, 2001). 

ExxonMobil Corp. was seeking a buyer for its Chilean 
subsidiary Cia. Disputada de Las Condes. Disputada owned the 
Los Bronces and El Soldado mines and the Chagres smelter, all 
located in central Chile. Los Bronces is an open pit mine that 
produced 170,000 t of copper, 3,000 t of molybdenum 
concentrate, and 12,000 t of electrowon copper cathode in 2000. 
El] Soldado is a combined open pit and underground mine. It 
produced 66,000 t of copper concentrate and 6,000 t of 
electrowon copper cathode in 2000. The Chagres smelter 
produced 108,000 t of blister copper and 31,000 t of copper 
anode in 2000. A modernization program was expected to 
increase production to 150,000 t of copper in 2001; 135,000 t 
would be copper anode. The program was expected to be 
completed in late 2001 or early 2002. ExxonMobil said it 
would continue to own and operate Disputada if an appropriate 


7.3 


—— 


buyer could not be found (Engineering & Mining Journal, 
20018). 

CODELCO began engineering work at its Gaby and Mansa 
Mina projects in northern Chile. Gaby had a resource of 400 
Mt of copper oxide grading 0.54% copper and was expected to 
produce between 70,000 and 120,000 t/yr of cathodes; Mansa 
Mina contained 500 Mt of sulfides grading more than 1% 
copper. Both are in Chile’s Antofagasta region where 
CODELCO operated the 630,000-t/yr Chuquicamata Mine and 
smelter and the 250,000-t/yr Radomiro Tomic Mine and SX- 
EW plant (Metals & Minerals Latin America, 2001 4d). 

In 2001, Escondida produced about 800,000 t of copper 
which was 120,000 t less than in 2000. One of the world’s 
largest copper mines, Escondida’s production was more than 
6% of the world copper market. Production decreased because 
of lower grades. Escondida was owned by BHP Billiton 
(57.5%), Rio Tinto (30%), a Japanese consortium (10%), and 
the International Finance Corporation (2.5%). Despite low 
copper prices, Escondida was undertaking a $1.045 billion 
Phase-IV expansion, which would increase production to a rate 
of 1.2 million metric tons per year (Mt/yr) in April 2003. Most 
of the mine’s production was in concentrates, but it also 
produced about 150,000 t/yr of copper cathode (Metals and 
Minerals Latin America, 2001 f). 

Escondida was expected to reach its Phase IV production 
level by the second quarter of 2004. The project included a new 
concentrator to increase treatment capacity by 85% to 237,500 
t/d. This will compensate for falling grades. The Escondida 
Norte open pit, which is located 5 kilometers (km) to the north, 
was completed; the objective was to feed the existing plant via 
conveyor belt. A prefeasibility study for the low-grade sulfide 
dump leaching project that was valued at $435 million was also 
completed (Tarbutt, 2002). 

In early 2002, the new reactor at the Altonorte Smelter was 
activated. The reactor was part of Altonorte’s $170 million 
Phase 3 expansion project. The Altonorte copper smelter, 
which was owned by Noranda and was located near Antofagasta 
in northern Chile, was expected to be completed in early 2003. 
The expansion would increase concentrate treatment capacity to 
820,000 t/yr from 400,000 t/yr, copper production to 290,000 
t/yr from 160,000 t/yr, and sulfuric acid production to 700,000 
t/yr from 250,000 t/yr. The installation of state-of-the-art 
equipment will allow the smelter to continue operating in full 
compliance with Chilean environmental regulations and 
Noranda’s environmental policy. After the expansion is 
completed, Altonorte will rank as the eighth largest copper 
smelter in the world (Noranda Inc., 2002). 

According to Falconbridge Ltd. officials, the Lomas Bayas 
copper mine in northern Chile was expected to produce 55,000 t 
of copper cathodes in 2001, representing an increase of 8% 
compared with that of 2000 but still below the design capacity 
of 60,000 t/yr. Falconbridge purchased Lomas Bayas and the 
adjacent Fortuna de Cobre copper deposit for $175 million, less 
debt, from Boliden Mineral AB of Sweden. Falconbridge will 
invest $50 million in the Lomas Bayas property to maintain 
production at 60,000 t/yr. The investment would raise ore 
production by 15% to 10,000 t/d by mid-2003 (Metals & 
Minerals Latin America, 2001). 
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The Collahuasi Mine had its highest annual production ever at 
438,900 t of copper in 2001 and operating cash costs of $0.38 
per pound. In line with the original plan, the Collahuasi 
officials approved the transition of mining from the Ujina to the 
Rosario ore body in 2004; however, the related mill expansion 
was delayed until market conditions improved. Engineering 
work continued on the expansion project (Falconbridge Ltd., 
2001, p. 4-5). 


Gold and Silver.—Production of gold in 2001 reached 
42,673 kg, which was 21.2% lower than that of 2000. The 
silver production derived from the gold and copper mining 
reached 1.35 million kilograms, which was an 8.6% increase 
compared with that of 2000 (Commission Chilena del Cobre, 
2002). 

Barrick announced that its El Indio Mine in northern Chile 
would finally close in mid-2002, after a 3-year “stay of 
execution.” The mine had been expected to close in 1999, but 
the company kept it running because new reserves were found 
through ongoing exploration, and cost-cutting measures allowed 
cash flows to continue. A Barrick spokesperson indicated that 


~ no new exploration would be conducted, and the mine was no 


longer profitable. Other operations that Barrick planned to 
conduct included very limited work at its Pascua Lama gold- 
silver project on the Chilean-Argentine border. Upon 
completion of the takeover of California-based Homestake, 
which owned nearly 60% of the Veladero project, Barrick 
planned to combine Pascua Lama and Veladero into one mining 
district. Pascua Lama’s EIS had already been approved by 
Chilean regulators, and Argentine approval had been expected 
in the third quarter of 2001. Barrick suspended construction of 
Pascua Lama at the end of 2000 because of low precious-metals 
prices. It had been expected to produce 24,883 to 31,104 
kilograms per year (kg/yr) of gold for 20 years for an initial 
investment of $1.2 billion, but the mine plan was being revised. 
The most recent Homestake engineering study for Veladero 
envisaged gold output of 19,316 kg/yr at an average cash cost of 
$117 per ounce for 11.5 years and capital costs of $608 million 
(Metals & Minerals Latin America, 2001b). 


Iron Ore, Manganese, and Steel.—Chile produced iron ore 
from El Algarrobo, Los Colorados, and El Romeral mines, 
which were owned by Minera del Pacifico S.A. and Mitsubishi 
Corporation of Japan. In 2001, Chilean iron ore production 
increased by 1.2% to 8.8 Mt. Cia. Minera del Pacifico owned 
mining and maritime concessions and industrial and port 
installations. The main property that had been exploited in 2001 
was the Los Colorados east open pit mine, which had been 
opened in 2000 in the Huasco Valley in region III. It produced 
5.4 Mt/yr and replaced the old El! Algarrobo pit mine, which 
was closed in 1998 owing to mineral exhaustion. 

The Los Colorados iron ore deposit has reserves of 245 Mt 
with an average grade of 48% iron. The nearby Los Colorados 
east pit, which is also in region III and supplies iron 
preconcentrates to the Huasco Pellets Plant, produced about 1.2 
Mt/yr of pellets. Its known reserves amounted to 3.6 Mt with an 
average iron content of 47.5% and a cutoff grade of 26% iron. 
Finally, El] Romeral mine in the region IV supplied fines, lumps, 
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and pellets feed to the domestic and foreign markets. Its proven 
reserves amount to 44.5 Mt with an average iron content of 
49.1% and a cutoff grade of 30% iron (Corp. Acero del 


Pacifico, 2002a8§). 


Of the total manganese produced in 2001, 62% was by the 
small companies, and the balance, by the medium-sized 


-companies. The production of steel in Chile decreased to 1.25 


Mt, which was 25% lower than that of 2000 (Corp. Acero del 
Pacifico, 2002b§). During 2001, Manganesos Atacama S.A. 
produced 31,320 t of manganese, which was a 25% decrease 


_ compared with that of 2000. The domestic market bought 
23,748 t, and the remainder was bought by the Huachipato 
_ smelter in Coquimbo in region IV. In 2001, Huachipato 

_ produced 1,975 t of ferromanganese, 153 t of silicon 

_ manganese, and 23 t of manganese dioxide. 


Zine and Lead.—During 2001, Chile produced 32,762 t of 


_ zinc in concentrate, 4.3% higher than that of the previous year. 

| Lead production likewise reached I,193 t in 2001, an increase 
of 52% compared with 2000. Sociedad Minera El Toqui (a 

| subsidiary of the Canadian zinc producer Breakwater Resources 
_ Ltd.) operated El Toqui mine, the largest zinc and lead mine in 
Chile. The underground mine produced 23,679 t of zinc in the 

' first 9 months of 2001 compared with 23,162 t in the same 
period in 2000. As a result, total cash costs fell to 36 cents per 


pound of payable zinc from 45 cents per pound. A new ramp 


_ provided access to reserves in two new Zones at El Toqui, and 
' work has started on developing these areas, which will be the 
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main source of feed for the next 3 to 4 years (Metals & 
Minerals Latin America, 2001c). 


Industrial Minerals 


Nitrates and Iodine.—SQM was engaged in producing and 
marketing natural nitrates, iodine, lithium, and sulfates for 
agricultural and industrial use. The company was producing 
more than 1.6 Mt/yr at its mining and production facilities in the 
middle of the arid Atacama Desert (SQM Oceania Pty Ltd., 
2002§). Company products are obtained from processing 
caliche ore in regions I and II and from the brines of the Salar 
de Atacama in region II. Caliche is extracted from mines in 
Pedro de Valdivia, Maria Elena, and Pampa Blanca. Sodium 
nitrate, potassium nitrate, sodium sulfate, and iodine are 
obtained from the caliche process. The brines of the Salar de 
Atacama deposit contain high concentrations of lithium, 


potassium, sulfate, boron, and magnesium. SQM produces 
‘ potassium chloride, lithium carbonate, potassium sulfate, and 
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boric acid (Sociedad Quimica y Minera, 20028). 

Atacama Minerals Chile (a subsidiary of the Canadian 
company Atacama Minerals Corp.) reported that the iodine and 
sodium-sulfate expansion program at the Aguas Blancas project 
was underway. Twelve 240,000-t piles of ore were under heap 
leach and provided feed solution to the iodine plant. Materials 
were sourced and ordered for a third set of blowout towers, 
which would provide 50% additional iodine production 
capacity. The first pair of evaporation ponds to facilitate 


’ sodium sulfate production were completed and were operating. 
‘ Construction of a larger evaporation pond system had started. 
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These ponds were expected to be in operation in 2002. 
Commercial-scale production of sodium sulfate was scheduled 
to begin at an initial rate of 50,000 t/yr. Ultimately, sodium 
sulfate production was expected to be expanded in stages to 
300,000 t/yr. 

During 2001, mining operations at Aguas Blancas focused 
primarily on the Repasos ore reserves. Plans were being 
finalized for the construction of a pilot agitated (mechanical) 
leach system to establish the optimum parameters for production 
of the high-grade Virgin ore reserves. In addition to iodine 
recovery, which would contribute up to a 15% increase in 
existing iodine revenues, the agitated leach pilot plant will 
include a sodium sulfate processing circuit. Aguas Blancas was 
expected to be the largest sodium-sulfate producer in South 
America (Atacama Minerals Corp., 2002). 


Mineral Fuels 


Coal.—Bituminous coal output in 2001 was reported by the 
SERNAGEOMIN to be 0.6 Mt or about 13% more than that in 
2000. Chile had a small coal market in which the most 
important consumers were electric utilities. Domestic coal 
mines were mainly in regions VIII, X, and XII. The largest coal 
producers in Chile were the state-owned Empresa Nacional del 
Carbén S.A. (ENACAR), which was privatized in 1985, and 
Carbonifera Victoria de Lebu S.A. Coal reserves in Chile were 
estimated to be 1.3 billion metric tons (Gt) in 1999; the coal was 
of low quality. Coal production has been decreasing since 
1992; the country’s largest coal producer Cia. De Carbones de 
Chile S.A. mined subbituminous coal in Pecket near Punta 
Arenas, which was shut down in 1997. In 2001, coal was 
produced only in the Lota/Coronel area and in Tierra del Fuego 
in the extreme southem part of the country. There were only 
two small coal mines in operation in the country, and much of 
the coal that was consumed in Chile was imported, mostly from 
Australia. Coal in Chile was primarily consumed by electric 
utilities (72%) concentrated mainly in the central part of the 
country where 93% of the population lived and in the northern 
area associated with mining and mineral refineries, by the steel 
sector as input to coke ovens (14%), and by other industries 
(Fossil Energy International, 2002§). 


Natural Gas.—The principal natural gas reserves of the 
country were in the Magallanes Basin in the far south of Chile. 
Production of natural gas in Chile in 2001 decreased slightly by 
0.7% to about 2,700 million cubic meters compared with that of 
2000, continuing the declining trend since 1990 (Servicio 
Nacional de Geologia y Mineria, 2001c). Chile produced a 
relatively small amount of natural gas. Following power 
shortages in the late 1990s when Chile’s dependency on 
hydropower was severely tested by a drought, instead of 
producing their normal 80% of Chile’s energy consumption, its 
hydroelectric powerplants only produced 20%. Chile’s National 
Energy Commission (CNE) called for increasing the use of 
natural gas in Chile’s energy mix to approximately 43% by 
2020. Almost all natural gas consumed in Chile was supplied 
by Argentine gasfields via four pipelines—the GasAndes 
pipeline in central Chile; the Gasoducto del Pacifico, which 
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opened in November 1999 and transported 4 billion cubic 
meters per day over 530 km to southern Chile; and the 
GasAtacama and Nor Andino pipelines, which connected 
northern Chile to Argentine sources. Chile’s domestic 
production supplied only a fraction of the natural gas consumed 
in its cities of Punta Arenas and Puerto Natales. New 
electricity-generating capacity that used natural gas as fuel was 
beginning to come online. An increasing number of industries 
in Chile had access to natural gas, and there was a program to 
connect residential users in the cities to the gas transmission 
system as well. All this resulted in Chile becoming a natural 
gas importer. Natural gas production and imports in Chile was 
handled by Chile’s state-owned oil-producing-and-refining 
company Empresa Nacional de Petroleo (ENAP). The country 
also planned to import natural gas from neighboring countries to 
the north (Argentina and Bolivia) to supply natural gas for the 
large mining activities in the north of Chile and opened 
discussions with the Government of Bolivia for that purpose in 
February 2000 (Fossil Energy International, 20028). 


Petroleum.—Chilean production of crude oil sustained a 
further decrease of 4.93% in 2001 to 1.9 million barrels (Mbbl). 
Imports of crude oil were 75 Mbbl compared with 67.4 Mbb! in 
2000. ENAP planned to focus more on international 
exploration and production in 2001 in an effort to increase its 
production to satisfy 30% of the Chilean demand. ENAP’s 
international involvement increased in 2001 through agreements 
with Latin American neighbors. In November 2000, ENAP’s 
subsidiary Sipetrol and Ecuador’s Petroecuador signed an 
agreement to cooperate in joint ventures in production, 
exploration, and refining in Ecuador for 2 years. Chilean oil 
and gas reserves were primarily in the southern part of country 
and the Magallanes Basin, which was the most hydrocarbon- 
rich area. There was additional exploration activity underway in 
Chile, mostly on the island of Tierra del Fuego. About 50% of 
Chilean crude oil supplies was transported via the 260-mile 
(418-km) Estenssoro-Pedral (formerly the Transandino) 
pipeline, which connected Chile’s Petrox S.A.’s refinery to the 
Neuquen Basin in Argentina. There was one additional 
international oil pipeline into Chile, which connected northern 
Chile to Bolivian oil sources. Demand nearly doubled during 
the past decade, while crude oil production had declined by one- 
half, leading Chile to increase its imports of oil. In 2001, 
Chile’s main sources of imported oil were Gabon, Nigeria, and 
Venezuela (Fossil Energy International, 2002§). 


Infrastructure 


Chile had a 6,702-km railway system. Empresa de 
Ferrocarriles del Estado was the largest Government-owned 
railway. In the past 11 years, almost no investment has been 
made in the railways. The railway system served all the 
important industrial, mining, and agricultural areas from region 
I (Iquique) to region X (Puerto Montt). The pattern of 
highways was similar to that of the railways. The road system 
totaled 79,800 km, of which 11,012 km was paved, and 68,788 
km was unpaved. The country had 70 airports with paved 
runways more than 3,047 km long. 
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International trade of mineral commodities, chiefly copper 
and its byproducts, was handled through the ports of 
Antofagasta, Arica, Chafiaral, Coquimbo, Iquique, Puerto 
Montt, Punta Arenas, San Antonio, San Vicente, Talcahuano, 
and Valparaiso; they handled almost 60% of the total tonnage. 

Chile had 755 km of pipelines for crude petroleum; 785 km, 
refined products; and 320 km, natural gas. In addition, a 450- 
km, 41-centimeter-diameter oil pipeline was expected to 
transport crude oil from Argentina’s Puesto Hernandez oilfields 
to Chile’s Talcahuano terminal in the near future, and a 1,200- 
km natural gas pipeline between gasfields in Neuquén and 
Santiago was planned (U.S. Central Intelligence Agency, 
20028). 


Outlook 


Chile’s copper production is set to continue increasing during 
the next 3 to 4 years as several high-profile mining operations 
become operational. The development of the El Tesoro and Los 
Pelambres Mines will see United Kingdom-listed Antofagasta 
plc become one of the world’s leading copper producers. 

Falconbridge added to its copper business by purchasing the 
Lomas Bayas copper mine in northern Chile, increasing its total 
copper mine output by almost 20% to more than 300,000 t/yr. 
The acquisition of this property was done in conjunction with 
Noranda Inc. Global economic activity is expected to remain 
subdued until the middle of 2002. Markets have improved, 
especially for copper, following a number of production cuts. 
The U.S. economy has gained some strength; however, until 
there is a pickup in industrial production, metal consumption is 
not expected to increase significantly (Falconbridge Ltd., 2001, 
p. 11). 
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TABLE | 
CHILE: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


Commodity 2/ 1997 1998 1999 2000 2001 
METALS 
Arsenic tnoxide e/ 8,350 3/ 8,400 8,000 8,000 8,000 
Copper: 
Mine output, Cu content 4/ thousand tons 3,392 3,687 4,391 4,602 4,739 
Metal: 
Smelter, primary 5/ do. 1,390 1,403 1,474 1,460 1,503 
Refined: 6/ 
Fire-refined, primary do. 881 1,108 1,362 1,373 1,538 
Electrolytic do. 1,236 1,227 1,304 1,296 1,344 
Total do. 2,117 2,335 2,666 2,669 2,882 
Gold, mine output, Au content kilograms 49,459 44,980 48,069 1/ 53,983 r/ 42,673 


Iron and steel: 
Ore and concentrate: 


Gross weight thousand tons 8,738 9,112 8,345 8,729 8,834 
Fe content do. 5,461 5,694 5,215 5,455 5,520 e/ 
Metal: 
Pig iron do. 941 993 1,030 1,024 1/ 927 
Ferroalloys: Bae gn Sw ge ae Gg 
Ferrochromium e/ 2,000 3/ 2,000 2,000 2,000 2,000 
Ferromanganese 5,517 3,652 2,833 4,011 r/ 4,000 e/ 
Ferromolybdenum 3,157 1,978 2,079 1,454 r/ 1,400 e/ 
Ferrosilicomanganese 3,175 3,921 2,048 1,800 r/ 1,800 e/ 
Ferrosilicon 1,294 1,159 1,000 1,100 e/ 1,100 e/ 
Total 15,143 12,710 9,960 10,365 r/ 10,300 e/ 
Steel, crude 7/ thousand tons 1,167 1,171 1,291 1,352 1,247 
Semimanufactures do. 1,062 1,060 1,303 1,300 e/ 1,300 e/ 
Lead, mine output, Pb content 1,264 337 606 785 r/ 1,193 
Manganese ore and concentrate: 
Gross weight 63,673 48,931 40,505 41,716 31,320 
Fe content 18,147 14,345 11,915 12,474 9,129 e/ 
Molybdenum: 
Mine output, Mo content 21,339 25,298 27,270 t/ 33,639 r/ 33,492 
Oxides 11,537 13,678 10,000 12,000 8,813 
Rhenium, mine output, Re content e/ 8/ _ kilograms 2,500 2,500 2,400 2,200 2,200 
Selenium e/ 8/ do. 49,500 49,000 49,000 40,000 40,000 
Silver 1,091 1,340 1,380 r/ 1,239 r/ 1,347 
Zinc, mine output, Zn content 33,934 15,943 32,263 31,402 32,762 
INDUSTRIAL MINERALS 
Barite 2,654 1,430 823 1,026 584 
Borates, crude, natural (ulexite) 170,605 280,140 324,691 337,966 327,743 
Cement, hydraulic thousand tons 3,735 3,888 3,036 3,491 3,500 e/ 
Clays: 
Bentonite 717 721 1,104 1,314 1,695 
Kaolin 14,238 11,530 4,361 6,445 5,300 
Other (unspecified) 14,537 5,040 53,721 23,387 28,330 
Diatomite 11,825 14,868 14,477 13,384 22,705 
Dolomite 11,840 16,473 20,016 12,506 29,940 
Feldspar 3,808 1,460 1,346 2,311 2,867 
Gypsum: 
Crude thousand tons 398 781 886 376 $17 
Calcined do. 251 246 188 r/ 176 ¢/ 175 
lodine, elemental 7,154 9,722 9,317 10,474 11,355 
Lapis lazuli e/ kilograms 118 58 3/ 100 100 100 
Lime, hydraulic e/ thousand tons 1,000 1,000 1,000 1,000 1,000 
Lithium carbonate 24,246 28,377 30,231 35,869 31,320 
Nitrogen, natural, crude nitrates: 
Sodium (NaNO3) thousand tons 693 722 751 800 868 e/ 
Potassium (KNO3) do. 154 160 165 188 204 e/ 
Total do. 847 882 916 988 1,072 
Phosphate rock (apatite) 12,605 15,065 12,074 12,474 11,511 
Pigments, mineral, natural, iron oxide 10,678 10,449 9,992 10,000 e/ 10,000 e/ 
Potash (K20 equivalent) 235,000 r/ 280,000 r/ 312,000 r/ 330,000 r/ e/ 390,000 e/ 


See footnotes at end of table. 
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TABLE 1--Continued 
CHILE: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


Commodity 2/ 1997 1998 1999 2000 2001 
INDUSTRIAL MINERALS--Continued 
Potassium chloride (KCI) e/ 80,000 80,000 60,000 55,000 50,000 e/ 
Pumice, including pozzolan thousand tons 491 912 958 830 785 
uartz, common do. 555 641 491 576 538 
Salt, all types do. 5,488 6,207 6,074 5,083 5,989 
Sodium compounds, n.e.s., sulfate 9/ 64,335 51,928 58,026 56,501 67,760 
Sand and gravel, silica e/ thousand tons 300 300 300 300 300 
Stone: 
Limestone, calcium carbonate do. 5,618 5,999 5,618 5,395 5,563 
Marble 1,248 1,427 828 812 782 
Sulfur, byproduct, from smelters and oil refining 768,000 899,000 1,040,000 1,100,000 1,160,000 
Talc 3,986 3,772 2,231 2,421 4,177 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous and lignite thousand tons 1,415 231 1/ 508 504 r/ 578 
Coke, coke oven do. 350 e/ 476 1/ $11 r/ 500 1/ e/ 500 
Gas, natural: 
Gross million cubic meters 3,211 3,218 2,957 2,702 2,684 
Marketed e/ do. 1,900 1,900 1,900 1,900 1,900 
Natural gas liquids: e/ 
Natural gasoline thousand 42-gallon barrels 1,100 1,100 1,000 1,000 1,000 
Liquefied petroleum gas do. 2,900 2,880 2,000 2,500 2,500 
Total do. 4,000 3,980 3,000 3,500 3,500 
Petroleum: 
Crude do. 3,076 2,948 2,314 2,050 1,949 
Refinery products: e/ 
Liquefied petroleum gas do. 5,475 3/ 5,350 5,200 5,200 6,265 3/ 
Gasoline: ; 
Aviation do. 74 3/ 75 80 80 5,384 3/ 
Motor do. 16,716 3/ 16,700 16,700 16,700 17,530 3/ 
Jet fuel do. 4,380 3/ 4,350 4,390 4,390 5,384 3/ 
Kerosene do. 2,190 3/ 2,150 2,250 2,250 1,283 3/ 
Distillate fuel oil do. 21,900 3/ 21,500 21,800 21,800 22,096 3/ 
Residual fuel oil do. 12,045 3/ 12,100 12,200 12,200 12,857 3/ 
Unspecified do. 4,745 3/ 4,650 4,750 4,750 4,221 3/ 
Total do. 67,525 3/ 66,900 67,400 67,400 75,020 3/ 


e/ Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. r/ Revised. 

1/ Table includes data available through August 2002. 

2/ In addition to the commodities listed, pyrite is also produced, but available information is inadequate to make reliable estimates of output levels. 

3/ Reported figure. 

4/ Figures are the nonduplicate copper content of ore concentrates, cement copper, slags and minerals, and copper as a byproduct measured at the last stage of 
processing as reported by Commission Chilena del Cobre. Mine production reported by Servicio Nacional de Geologia y Mineria was as follows, in thousand 
metric tons: 1997--3,438; 1998--3,764; 1999--4,422; 2000--4,646 (revised); and 2001 --4,766. 

5/ Detailed statistics on electrowinning are now available and reported by the International Copper Study Group, Copper Bulletin (May 2002) as follows, in 
thousand metric tons: 1997--881; 1998--1,108; 1999--1,362; 2000--1,373; and 2001--1,538. 

6/ Figures are total refined copper distributed into two classes according to method of refining, fire-refined and electrolytic, which includes electrowon copper 
refined in Chile, as reported by the Chilean Copper Commission. 

7/ Excludes castings. 

8/ Rhenium and selenium are produced in Chile, but available information is inadequate to continue making reliable estimates of output levels. 

9/ Includes production of natural sodium sulfate and anhydrous sodium sulfate, which are coproducts of the nitrate industry (salitre). 
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TABLE 2 
CHILE: STRUCTURE OF THE MINERAL INDUSTRY IN 2001 


(Metric tons unless otherwise specified) 


Major operating companies 


Commodi and major equity owners Location of main facilities Annual capacity 
Coal, bituminous Empresa Nacional del Carbon S.A. (ENCAR) Three mines (Colico, La Chulita, and Trongol) 82,000. 
[Government (100%)] and Planta Lota in Lota, Curanilahue in 
region VIII 
Do. Carbonifera Schwagner S.A. [Agencias Universales S.A. Regions X and XII (closed since 1994) 85,000. 
(61%); private shareholders (39%) 
Coal, subbituminous Cia. de Carbones de Chile (COCAR) S.A. [Cia. de Pecket coal mine, region XII; open pit mine 340,000. 


Petroleos de Chile S.A. (45.05%); International 
Finance Corp. (IFC) (9.9%); and Inversiones 
Ultraterra S.A. (45.05%) 


Copper Corporacion Nacional del Cobre de Chile (CODELCO) Mines: 1,516,000. 
[Government (100%)] Of which: 
Andina (258,000). 
Chuquicamata (630,000). 
El Teniente (356,000). 
Radomiro Tomic (191,000). 
Salvador (81,000). 
Do. do. Smelters: 960,000. 
Of which: 
Chuquicamata (460,000). 
E] Teniente (360,000). 
Salvador (140,000). 
Do. do. . Refineries: 815,000. 
Of which: 
Chuquicamata (oxide) (600,000). 
Chuquicamata (sulfide) (85,000). 
Salvador (130,000). 
Do. do. SX-EW plants: 1/ 197,000. 
Of which: 
Chuquicamata (oxide) (130,000). 
El Teniente (2,000). 
Salvador (oxide 41 and sulfide 24) (65,000). 
Do. do. Sulfuric acid plants: 860,000. 
Of which: 
Chuquicamata (3 plants) (830,000). 
E] Teniente (30.000). 
Do. Cyprus Amax Minerals Co. (51%), CODELCO (49%) __ El Abra Mine 97,000. 
Do. Empresa Minera de Mantos Blancos S.A. [Anglo- Open pit, flotation/S X-EW 1/ plant, Mantos 80,000. 
American Corp. (88%), IFC (12%)] Blancos 
Do. do. Open pit, SX-EW plant, Mantoverde 42,000. 
Copper, gold, and silver kilograms Empresa Minera Escondida Ltda. [BHP Minerals Escondida open pit, copper mine, and plant 800,000 copper. 
(57.5%), RTZ Corp. ple (30%), Japan Escondida Antofagasta, region Il 
Corp. (10%), IFC (2.5%) 
Do. do. do. 3,300 gold. 
Do. Empresa Nacional de Mineria(ENAMI) [Government _ Taltal, Salado, Matta, Vellenor, and Chancado 270,000 copper. 
(100%)] plants 
Do. do. Smelters: 225,000 copper. 
Of which: 
Las Ventanas (145,000). 
Paipote (80,000). 
Do. do. Las Ventanas refinery 200,000 copper. 
Do. do. Chancado, Vallenar SX-EW plants 20,000 copper. 
Do. Cia. Contractual Minera Candelaria-Phelps Dodge Copiapo open pit mine and concentration 137,000 copper. 
(80%), Sumitomo Metal Mining Co. Ltd. (15%), plant, region II] 
Sumitomo Corp. (5%) 
Do. kilograms do. do. 2,500 gold. 
Do. do. do. do. 30,000 silver. 
Do. do. do. Mine, 22 kilometers southeast of Copiapo and = 2,488 gold. 


9 kilometers south of Tierra Amrilla 
See footnotes at end of table. 
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TABLE 2--Continued 
CHILE: STRUCTURE OF THE MINERAL INDUSTRY IN 2001 


(Metric tons unless otherwise specified) 


Major operating companies 


Commodity and major equity owners Location of main facilities Annual capacity 


Copper, gold, and silver--Continued: | ExxonMobil Corp.'s Cia. Minera Disputada de Las Mines: 148,000 copper. 
Condes S.A. [Exxon Minerals Chile (United States) Of which: 
(87%), ENAMI (13%)] El Cobre (18,000). 
EI Soldado (60,000). 
| Las Bronces (70,000). 
Do. do. Chagres smelter 75,000 copper. 
Do. do. Chagres sulfuric acid plant 100,000 copper. 
Do. do. Tortolas SX-EW plant 300,000 copper. 
Do. kilograms Cia. Minera El Indio, Barrick Chile Ltda. (Canada) El] Indio Mine and concentration plant, Tambo, 5,400 gold. 
(82.9%) Pascua (Nevada), region IV 
Do. do. CODELCO [Government (100%)] Andina, Chuquicamata, El Salvador, and El 1,227 copper. 
Teniente 
Do. 2/ do. do. do. 1,300 gold. 
Do. 2/ do. do. do. 248 silver. 
Do. do. Cia. Minera El Bronce de Petorca Carmencita 240, Providencia, Santiago 2,700 gold. 
Do. do. Cia. Minera Mantos de Oro [Placer Dome (50%), TVX Ladera Farellon, Farellon Bajo 18,600 gold. 
do. (50%)] 
Do. do. do. do. 358,000 silver. 
lodine Sociedad Quimica y Minera de Chile S.A. (subsidiary Miraflores 222, Santiago’ Santa Elena, Pedro _—_ 7,150. 
of CORFO) [private (65%), Government (35%)] de Valdivia 
Iron ore Cia. Minera del Pacifico S.A., El Algrarrobo, Los Pedro Pablo Mujfioz 675, La Serena Province 8 400. 
Colorados, region III, and El Romeral, region IV 
Iron ore pellets do. El Romeral, El Algarrobo, Los Colorados 5,200,000. 


Mines, region III; and El Romeral Mine, La 
Serena Province, region IV 
Lead, zinc, and gold kilograns Soc. Contractual Minera El Toqui Ltda. (Breakwater Baquedeno 238, Coyahaique, region XI; Dofia 470 gold. 


Resources Ltd. of Canada) Rosa 

Do. do. . do. 500,000 zinc. 

Lithium carbonte Soc. Chilena de Litio Ltda. (subsidiary of Cyprus/Amax Salar de Atacama, region I] 20,000. 
Minerals Co. of the United States) [private (100%) 

Do. Soc. Minera Salar de Atacama (Minsal S.A.) Toconao, Atacama 4,200. 
Molybdenum 2/ CODELCO [Government (100%)] Huérfanos 1270, Santiago 25,000. 
Natural gas million cubic feet © Empresa Nacional de Petrdleo (subsidiary of CORFO) Ahmuda 341, Santiago 4. 

[Government (100%)] 
Petroleum thousand barrels do. do. 6,500. 


Potassium nitrate do. Planta Maria Elena, Iquique Province 250,000. 
Silver 2/ kilograms | CODELCO [Government (100%)] Huérfanos 1270, Santiago, Chile 604,100. 


Do. do. Cia. Minera San José Ltda., El Indio Mine, Barrick Barrio Industrial, Alto Pa, Coquimbo 48,000. 
Gold Ltd. of Canada (83%) 
Sodium nitrate do. Planta Pedro de Valdivia, Pedro de Valdivia 600,000. 
Province 
Steel Cia. Siderurgica de Huachipato S.A. (subsidiary of Corp. Huérfanos 669, Santiago, Chile 800,000. 


Acero del Pacifico) [private (100%)] 


1/ SX-EW--solvent extraction-electrowinning. 
2/ Byproduct from copper. 
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TABLE 3 
CHILE: MAJOR MINERAL INVESTMENTS FROM 1994 TO 2001 e/ 


(Million dollars) 


Startup 
Region Project Commodity Owner(s) Investment date 
l Cerro Colorado Copper Rio Algom Ltd. (Canada) 200 1998 
l Quebrada Blanca (expansion) |Coppercathodes Cominco Ltd., 47.25%; Teck Corp. Ltd., 29.25%, Soc. Minera 373 1998 
Pudahuel Ltda., 13.50%; Empresa Nacional de Mineria 
ENAMI, 10% 
l Collahuasi do. Falconbridge Ltd. 44%; Minorco Ltd., 44%, Mitsui Consortium, 2,185 1998 
12% 
Il El Abra Copper Cyprus Amax Minerals Co., 51%; Corporacion National del 1,800 1997 
Cobre de Chile S A. (CODELCO), 49% 
1] Zaldivar do. Placer Dome Inc., 50%, Outokumpu Copper Resources, 50% 600 1995 
Il Santa Barbara (expansion) do. Mantos Blancos S.A., 51%, Anglo American Corp., 49% 160 1996 
I] Lomas Bayas Copper cathodes _ Westmin Resources Ltd. 244 1998 
Il Escondida (expansion) Copper oxides BHP Minerals (Australia) 57.5%; RTZ, Corp. (United Kingdom), 2,342 1998 
30%; Mitsubishi Consortium, 10%; International Finance Corp., 
2.5% 
1] Spence Copper Rio Algom Ltd., 99%, Rio Algom Explo. Inc. (Canada), 1% $00 2003-04 
I] Yolanda lodine, nitrates Kap Resources Ltd., Canada 140 1998 
I] Minsal Lithium Sociedad Quimica y Minera de Chile S.A. 290 1994 
I] Ivan-Zar do. Rayrock Yellowknife Resources Inc. 36 1996 
I] Fundicion La Negra Copper American Barrick, Noranda Inc. 48 1997 
I] Fundicion Refimet S.A. do. Inver. Mineras del Pacifico, 50%, Barrick, 25.1%; Noranda, 100 1999 
24.8% 
II Fundicion Altonorte (expansion) Blister copper Noranda Inc. (Canada) (feasibility study) 170 2003 
II La Negra do. Noranda Inc. (Canada) 158 2000 
ll Tuina do. Minera Mahogeny Ltd. Minera Northern 7 TBD 
I] La Candelaria Copper/gold/silver_ Phelps Dodge Corp., 80%, Sumitomo Metal Mining, 15% 1,500 1994 
I] Sierra Gorda Copper Yuma Gold Mines Ltd. 85 TBD 
I] Prucobre do. Punta del Cobre S.A. 50 2000 
I] Aguas Blancas Copper cathodes —_ Atacama Minerals/Canada 27 TBD 
II Santa Catalina do. Minera Santa Catalina S.A (Chile); Outokumpu of Finland 100 TBD 
lil La Candelaria Copper/gold/silver Phelps Dodge Corp., 80%; Sumitomo Metal Mining, 15%; 1,500 1994 
Sumitomo Corp., 5% 
I] Manto Verde do. Anglo American Corp.; Minorco Ltd. 180 1995 
Il El Refugio do. Amax Gold Refugio Inc., Bema Gold Ltd. 130 1996 
HI La Coipa Gold/silver Placer Dome Inc. Ltd.; TVX Gold Inc.; Cia. Minera Mantos de 400 1994 
Oro 
HI Nevada. Gold Cia. Minera San José Inc. (American Barrick) 168 1997 
Ill Aldebaran do. Placer Dome Inc. 800 1997 
Il Chimberos Silver Placer Dome Inc.; TVX Gold Inc. (Canada) 30 1998 
Hl Pascua Gold/silver Barrick Gold Corp. (Canada) 950 TBD 
III Cerro Casale Copper/gold Placer Dome Ltd. Arizona Star Resources Bema Gold, Canada 1,330 TBD 
Ill Lobo Marte do. do. 300 TBD 
Ill Los Colorados Iron ore Mitsubishi Consortium (Japan) 100 1998 
Il Radomiro Tomic Copper Division Radomiro Tomic-CODELCO, 100% 171 2000 
III Atacama Kozan do. Grupo Errazuris/Chile, Nittetsu/Japan 130 2002-03 
IV Los Pelambres (expansion) do. Luksic Group; Mitsubishi Corp., Mitsubishi Materials; Nippon 1,307 1999 
Mining and Metals Co. Ltd.; Marubeni; and Mitsui Consortium 
IV Tesoro do. Luksic Group of Chile, 69%, Equatorial Mining, 31% 300 2001 
1V Andacollo Oro Gold Andacollo Gold Inc., La Serena Inc. 50 1996 
IV Tambo (expansion) do. Cia. Minera San José Inc. (American Barrick) 105 1995 
IV Quebrada de Pascua do. Quebrada de Pascua 300 TBD 
IV Andacollo Cobre Copper ENAMI (Chile); Tungsten Intenational, Inc. (Canada), Cia. 55 1997 
Minera del Pacifico S.A. (Chile) 
Xl Fachinal Gold/silver Coeur d'Alene Mines Corp. 85 1996 


e/ Estimated. TBD To be determined. 
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THE MINERAL INDUSTRY OF 


COLOMBIA 


By Ivette E. Torres 


In 2001, the Colombian economy grew at a moderate pace. 
Many internal factors contributed to the slow increase. High 
unemployment and a decrease in petroleum output were two 
significant constrictions that limited the growth. The gross 
domestic product (GDP) was $80.7 billion’ ($301.72 billion in 
purchasing power parity) (Fundacion para la Educacién Superior 
y el Desarrollo, 2002§7; International Monetary Fund, 20028). 
In real terms, this 1.5% increase was a slower increase than that 
of 2000 when the GDP grew at a rate of 2.8% but was an 
improvement from 1999 when the GDP decreased by 4.5% 
(Banco de la Republica, 2002a§). Preliminary data indicate that 
the increase in 2001 was led by agriculture (3.4%), followed by 
industry (3.3%), commerce (3.0%), and construction (2.0%). 
Mining and quarrying was the only sector of the economy that 
decreased—by 6.4%; this was the second consecutive year of 
decrease (Fundacion para la Educacion Superior y el Desarrollo, 
2002§). The decrease by the petroleum subsector was the chief 
cause of the reduction of the mining and quarrying sector. 
Lower output from producing wells and attacks on petroleum 
pipelines throughout the year were two of the main reasons for 
the reduction in the petroleum subsector (Fundacion para la 
Educacion Superior y el Desarrollo, 2002§). The construction 
sector was only the fourth fastest growing sector; it still 
displayed a significant improvement because it reversed a 3-year 
declining trend. 

Despite a decrease in petroleum output and exports, this 
commodity continued to dominate the mining sector, which 
represented 7.5% of the GDP (Fundacion para la Educacién 
Superior y el Desarrollo, 20028). 


Government Policies and Programs 


After years under consideration, the new Mining Code (law 
685 of 2001) was promulgated in August. The purpose of this 
law is to encourage exploration and production of mineral 
resources and to redefine the role of the Government in the 
mining sector along with its interaction with the private sector. 
The Government role has become limited to one of a regulatory 
and administrative entity. 

The law also clarifies the provisions for establishing mining 
contracts. It establishes the concession as the only instrument to 
enter into a contract with the Government for exploration and 
production of nonrenewable resources. The legal rights of 
contracts under previous laws are protected. Construction 
materials and rock and evaporated salt are concessionable and 
regulated by the mining code. Near surface production of 
industrial minerals by the owner of the surface land for 


'Where necessary, values have been converted from Colombian pesos (Col$) to 
US. dollars (US$) at the rate of Col$2,323.97=US$1.00. 

*References that include a section twist (§) are found in the Internet References 
Cited section. 


THE MINERAL INDUSTRY OF COLOMBIA—2001 


noncommercial purpose not exceeding 250 metric tons per year 
(t/yr) is excluded from the code. Alluvial production of precious 
metals and precious and semiprecious stones by artisanal means 
is legal in certain areas and must be registered with the mayor of 
the locality of the production area. Ethnic communities have 
specific protections under the code. 

Concessions are granted for 30 years from the time when they 
are recorded in the Registro Minero Nacional with the option to 
be renewed for another 30 years. The exploration phase of the 
concession is for 3 years and can be extended for 2 years. This 
phase is followed by a 3-year period for construction, 
infrastructure, and additional installation and work necessary to 
begin production, which can be extended for I year. An 
additional 2-year period can be granted for the construction of a 
processing plant when necessary. During the exploration phase, 
a program of work must be completed and approved by the 
Government. This program must include an environmental 
impact study. 


Environmental Issues 


The Ministerio del Medioambiente is Colombia’s highest 
Government authority with responsibility for environmental 
matters. The Corporaciones Auténomas are responsible for 
administering natural resources and controlling environmental 
deterioration associated with productive activities, such as 
mining. 

Under Decreto 266/2000, the time allowed for a project’s 
environmental evaluation was reduced, thus decreasing the 
licensing process for mining projects. As means of protection to 
the indigenous and black communities, the decree also requires 
the Government entity Instituto Geografico Agusti Codazzi to 
produce a map of the areas occupied by indigenous and black 
communities before project development can begin. 

In 1999, the Ministerio del Medioambiente adopted several 
environmental management plans for prospecting (resolucién 
1167), mining and cement manufacturing (resolucién | 168), 
industrial minerals (resolucién 1169), production of sedimentary 
materials (resoluci6n 1170), and production of gold (resoluciéns 
1171 and 1172) (Empresa Nacional Minera Ltda., Instituto de 
Informacion e Investigacién Geocientifica Minero-Ambiental y 
Nuclear, and Unidad de Planeacion Minero-Energética, 2000, p. 
19-21). 


Production 


Mineral production in Colombia was dominated by the fuel 
sector. Petroleum was the backbone of the mineral industry 
because it provided a large portion of Government revenues 
through exports and taxes. According to U.S. Geological 
Survey (USGS) data, Colombia was the fourth largest producer 
of crude petroleum in Latin America in 2001. Colombia was 
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also the largest producer of coal and had the largest reserves of 
bituminous coal in the region. Efforts to increase the production 
capacity of the coal industry resulted in a 34.1% increase 
production since 1997. 

Historically, Colombia has been recognized as an important 
producer and the world’s leading exporter of emeralds. In 
addition, it produced a significant amount of gold and is among 
the largest producers of ferronickel in the world. In Latin 
America, Colombia was the only producer of platinum; the 
country also produced bauxite, copper, iron ore, lead, pig iron, 
steel, silver, and zinc. Colombia was a significant producer of 
cement in Latin America; it also produced small amounts of 
many industrial minerals and construction materials. 

In 2001, the volume of most minerals produced in Colombia 
either decreased or remained the same. A few minerals 
increased significantly from the levels of 2000; these were coal, 
ferronickel, platinum, and pig iron (table 1). 


Trade 


According to the Departamento Administrativo Nacional de 
Estadisticas, the total value of Colombian exports in 2001 was 
$12.3 billion; this was a decrease of 6.2% compared with $13.1 
billion in 2000. The United States, which was Colombia’s main 
trading partner, received an estimated 44% of Colombia’s 
exports. Other important trading partners were the Andean 
Community, which received 22% of Colombia’s exports, 
followed by the European Union, 13%, and Japan, 1% (Banco 
de la Republica, 2002c$§). 

The value of traditional exports, which includes coal, coffee, 
emeralds, ferronickel, and petroleum decreased by 18.3%. With 
$3.3 billion, $1.2 billion, and $235 million in exports, petroleum 
and its products, coal, and nickel, respectively, were three very 
important commodities to Colombia’s trade and significant 
sources of foreign exchange; these accounted for 38.2% of the 
value of total exports. The official value of emerald exports 
totaled $89.2 million (Banco de la Republica, 2002b§, d§). 
Coal exports increased by about 20%; coal became Colombia’s 
second largest export item. In 2000 (the latest year for which 
data are available), about 68% and 19% of Colombia’s coal 
exports went to Europe and the United States, respectively. 
Since 1997, the level of Colombian coal exports has doubled 
(Barlow Jonker, 20028). 

Colombia exported about 46% of its petroleum production to 
the United States (U.S. Department of Energy, 20028). 


Structure of the Mineral Industry 


The Ministerio de Minas y Energia was the highest entity with 
responsibility for the mineral and energy sectors. With the new 
mining code of 2001, the structure of the mineral industry in 
Colombia was changing, and more production was in the hands 
of the private sector. 

After the Government sold its 50% share of Cerrején Zona 
Norte, which was the largest coal mine in Colombia, to a 
consortium of Anglo American Plc, BHP Billiton Ltd., and 
Glencor International AG, all Colombia’s coal was produced by 
the private sector. In 2001, ExxonMobil Corporation held the 
remaining 50% of Cerrején Zona Norte. Drummond Company, 
Inc., of the United States was a producer and exporter of coal in 
Colombia through its subsidiary Drummond Ltd. 
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Empresa Colombiana de Petréleos (Ecopetrol), which was a 
Government-owned company, was responsible for regulating 
and producing petroleum in Colombia. The private sector 
participated in crude production in joint ventures with Ecopetrol. 
Ecopetrol was legally required to hold a minimum 30% share in 
the joint venture. Colombia’s petroleum refineries were owned 
and operated by Ecopetrol. 

The electric power sector was deregulated in 1994 with the 
purpose of privatizing the sector. Although private ownership of 
electricity distribution was about 40% in 2001; further 
privatization has been delayed because of guerrilla attacks on 
the electric infrastructure (U.S. Department of Energy, 2001 §, 
20028). 


Commodity Review 
Metals 


Copper.—Colombia produced a small amount of copper; 
reported production was from El Roble mine in the Carmen de 
Atrato municipality in the Chocé Department. The mine was 
owned by Minera El Roble S.A. (known as Miner S.A.). 
Production from El Roble began in 1990. Reserves in 1990 
were calculated to be about | million metric tons (Mt) with an 
average grade of 4.41% copper, 3.11 grams per ton (g/t) gold, 
and 9.81 g/t silver. The mine had a production capacity of 
96,000 t/yr of crude ore and 14,000 t/yr of copper concentrate 
with a typical copper content of 24% with gold and silver 
contents in concentrate of 12 g/t and 25 g/t, respectively 
(Empresa Nacional Minera Ltda., undated b§$). Based on this 
information and production levels for the past 11 years, the mine 
would be depleted in the very near future. All the production 
from El Roble was exported to Japan. Although copper was 
produced in Ancuya in the Narifio Department and El Dovio in 
the Valle Department, production from these areas is not 
included in Colombia’s official copper production (Empresa 
Nacional Minera Ltda., undated b§). 


Iron and Steel.—Plans for the construction of a 1.2-million- 
metric-ton-per-year (Mt/yr) steel slab project were canceled 
(Metal Bulletin, 2001). Plant construction had been scheduled 
to begin in 2004. The project was a joint venture between 
Acerias de Colombia S.A. and Brazil’s iron ore producer 
Companhia Vale do Rio Doce (CVRD). CVRD expected the 
Government of Colombia to offer price guarantees on natural 
gas until 2020; the Government offered to guarantee the price 
until 2010, which was unacceptable to CVRD, and the Brazilian 
company withdrew from the project. The project had also been 
affected by market and financing uncertainties. 


Nickel.—Although mine production of nickel decreased in 
2001 by 11.6% to 52,962 metric tons (t), production of nickel 
content of ferronickel increased by 38.6% to 38,446 t. 
According to USGS data, Colombia was the third largest 
producer of ferronickel in 2001. Cerro Matoso S.A. (a 
subsidiary of BHP Billiton Plc through QNI Limited) was the 
sole producer of nickel and ferronickel in Colombia. The mine 
and ferronickel plant were located in northwestern Colombia 
near the town of Montelibano in the Department of Cérdoba. 
Reserves of the lateritic nickel mine were estimated to be 39.9 
Mt with a 2.3% nickel content (QNI Limited, 2002§). Increased 
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production of ferronickel from Cerro Matoso was due to the 
expansion of the plant, which began in 1999. A second 
production line was completed in January 2001, 3 months ahead 
of schedule, and was set to double its ferronickel production 
capacity to 55,000 t/yr of nickel. In 2001, the company’s 
workforce totaled about 1,300, which included 600 contractors 
(BHP Billiton Stainless Steel Materials, 2001, p. 10). 


Industrial Minerals 


Cement.—Colombia was Latin America’s third largest 
producer of cement. Production in 2001 was estimated to be 9.8 
Mt. The largest cement producer in Colombia was Sindicato 
Antioquenio with 53% of Colombia’s market share. CEMEX 
S.A. de C.V., which was one of the world’s largest cement 
companies, was Colombia’s second largest producers with five 
cement plants and a capacity of 4.8 Mt/yr (CEMEX S.A. de 
C.V., 20018). 


Gemstones.— Official production of emeralds decreased by 
almost 35% to 5.5 million carats. According to Government 
estimates, and 90% of the emeralds was destined for exports, 
and 10% was sold in the country. Emerald deposits in 
Colombia are located in the central region of the country in the 
sedimentary basin of the Cordillera Oriental. Production was 
from two Departments, Boyaca and Cundinamarca in the 
Cinturon Esmeraldifero Oriental (Eastern Emerald Belt) and 
Cinturon Esmeraldifero Occidental (Western Emerald Belt) 
regions with a combined area of 730,000 hectares. More than 
60 production licenses awarded by the Government were active 
(Empresa Nacional Minera Ltda., undated a§). 


Mineral Fuels 


Coal.—Colombia was the largest producer of coal in Latin 
America. The country also had the largest reserves in the 
region, which were estimated to be 6.650 billion metric tons 
(Gt) measured and 2.6 Gt indicated (Mining Magazine, 2002). 
Most of the reserves are located in the César and the Guajira 
Departments, which produced about 90% of Colombia’s coal. 

The largest producer of coal in Colombia was Cerrején Zona 
Norte in the Guajira Department. Cerrejon Zona Norte was 
owned by International Colombia Resources Corporation 
(Intercor) (a subsidiary of ExxonMobil) (50%) and a 
consortium of Anglo American, Glencor International, and BHP 
Billiton (50%) after the Government sold the 50% interest it 
held in the property through Carbones de Colombia S.A. in 
October 2000 (Mining Magazine, 2001). In 2001, Cerrejon 
Zona Norte produced almost 50% of Colombia’s coal. All its 
production was exported from Puerto Bolivar. 

In early 2002, after holding a contract with the Government 
since 1975 and operating CerrejOn Zona Norte since 1984 
through Intercor, ExxonMobil signed an agreement to sell its 
equity on Cerrejon Zona Norte to its partners in the mine 
(ExxonMobil Corporation, 2002). 


Natural Gas.—As of January |, 2002, natural gas reserves 
totaled 121.7 billion cubic meters (U.S. Department of Energy, 
2002§). Colombia’s largest producer of natural gas was 

_ ChevronTexaco Corp. in association with Ecopetrol. 

_ ChevronTexaco produced about 80% of Colombia’s natural gas 
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from two fields, the Chuchupa and the Ballena, in Guajira 
Department. Chuchupa was the only offshore gas field in 
Colombia (ChevronTexaco Corp., 2001 §). 

In August, CheveronTexaco announced that it had signed a 
nonbinding memorandum of understanding with Ecopetrol and 
the gas division of Venezuela’s Government-owned company, 
Petroleos de Venezuela S.A. (PDVSA) to carry out a feasibility 
study on a construction of a 200-kilometer (km) gas pipeline 
between Colombia and Venezuela (ChevronTexaco Corp., 
2001). If feasible, the pipeline would connect the 
ChevronTexaco offshore infrastructure in the Guajira 
Department to Lake Maracaibo with the purpose of exporting 
Colombian gas to western Venezuela, which was experiencing a 
shortage in natural gas. 


Petroleum.—Production of crude petroleum decreased by 
about 12% to 604,000 barrels per day (bbI/d). About 75% of 
the production was from Ecopetrol in association with the 
private sector (Ministerio de Minas y Energia, 20028). 
Commercial production was from 7 of 18 sedimentary basins 
(U.S. Department of Energy, 2002§). The three largest 
production fields were Cafio Limon in Arauca Department and 
Cupiagua and Cusiana in the Casanare Department. BP plc. 
operated the Cupiagua and Cusiana fields, and Occidental 
Petroleum operated the Cafio Limon field. Petroleum output 
continued to be affected by the attacks on the Cafio Limén- 
Covenias pipelines, which reduced the output by one of the 
largest oilfields in the country by about 24 million barrels in a 
year. The pipeline was attacked 170 times in 2001. Production 
was also affected by lower output in other producing fields. 
Despite the reduction in output, Ecopetrol’s earnings had a 
record year, the best ever by a domestic company. They totaled 
$611 million and represented 23% of the Government revenues. 
This improvement was mainly due to higher domestic sales, a 
decrease in financial expenditures, and lower operating costs. 
Ecopetrol ended the year with a surplus of $221 million 
(Empresa Colombiana de Petroleo, 2002b, e). 

As of January 1, 2002, Colombia’s proven crude oil reserves 
were estimated to be 1.75 billion barrels (U.S. Department of 
Energy, 2002§). Although the potential reserves are much 
higher, Colombia could become a net importer of crude 
petroleum in the medium term if no new discoveries are made. 
At 2001 production rates, proven reserves would be depleted in 
less than 8 years. 

Efforts by Colombia to increase reserves and production from 
existing fields continued during 2001. By October, Ecopetrol 
had signed 18 new association contracts with international 
petroleum companies. Among the companies that signed new 
contracts with Ecopetrol were Nexen (formerly Canadian 
Occidental Petroleum) from Canada, Omimex Energy, Inc. from 
the United States, and a consortium between HOCOL S.A.and 
TotalFinaElf (France). These companies were already 
producing crude in Colombia in association with Ecopetrol 
(Empresa Colombiana de Petréleo, 2002a, c). Ecopetrol also 
signed a production contract for the southeastern region with a 
consortium that included two domestic private companies and 
the Russian producer Rosneft. This was the first time that 
Rosneft had become involved in the petroleum sector in Latin 
America (Empresa Colombiana de Petroleo, 2002d). 
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Refinery Products.—Ecopetrol announced plans to expand 
the Cartagena refinery, which was located in the Mamonal 
industrial zone. The refinery, which began production in 1956, 
had a production capacity of 75,000 bbl/d in 2001. Plans called 
for an expansion to 140,000 bbl/d by 2005 at an estimated cost 
of $630 million; this included $130 million in industrial 
services. In 2000 (the latest year for which information was 
available), exports from the Cartagena refinery represented 
47.2% of total refinery revenues and 18% of Ecopetrol’s exports 
(Empresa Colombiana de Petréleo, 20028). 


Infrastructure 


Colombia had 110,000 km of highways, of which 26,000 km 
was paved. The country had 10 major ports and harbors— 
Bahia de Portete, Barranquilla, Buenaventura, Cartagena, 
Leticia, Puerto Bolivar, San Andrés, Santa Marta, Tumaco, and 
Turbo. The country’s railway system covered 3,304 km. Coal 
production from the largest coal producers was transported by 
railway. The Cerrej6n Norte line was used by Cerrejoén Zona 
Norte and Carbones del Cerrején. Drummond used a portion of 
the Atlantic Richfield line for its transportation of coal. The 
transportation methods of the smaller coal producers was trucks 
and barges. 

Colombia had five petroleum pipelines that covered a total of 
3,585 km. Four of these pipelines—the Alto Magdalena, the 
Colombia, the Cafio Limon (788 km), and the Ocensa (805 
km)—connected production fields to Covefias. TransAndino, 
transported petroleum from Colombia’s Orito field to Tumaco in 
the Pacific. For years, petroleum pipelines have been the targets 
of terrorist attacks. Petroleum products, natural gas, and natural 
gas liquids were also transported by pipelines. 

In recent years, the Government has been planning 
infrastructure improvements and new developments. Slow 
economic growth, however, has curbed the progress of these 
plans. 
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TABLE 1} 


COLOMBIA: PRODUCTION OF MINERAL COMMODITEES 1/ 2/ 


(Metric tons unless otherwise specified) 


1997 1998 1999 2000 2001 
METALS 
Bauxite e/ 1,700 1,700 1,700 1,700 1,700 
Copper, mine output, Cu content 1,800 1,400 2,295 2,062 2,000 e/ 
Gold kilograms 18,811 18,810 34,847 1/ 37,018 21,813 
Iron and steel: 
Iron ore and concentrate thousand tons 755 ¢/ 526 r/ 576 660 637 
Pig iron do. 324 256 264 285 318 
Steel, crude do. 734 636 534 660 637 
Semimanufactures, hot-rolled e/ do. 650 650 650 650 552 3/ 
Lead: 
Mine output, Pb content 311 272 166 226 220 e/ 
Refined (secondary) 10,000 12,000 12,000 12,000 12,000 e/ 
Nickel: 
Mine output, Ni content 31,230 29,422 39,274 58,927 $2,962 
Ferronickel, Ni content 25,171 28,143 28,342 27,736 38,446 
Platinum kilograms 406 411 488 339 674 
Silver do. 3,515 5,218 7,593 7,970 7,242 
Zinc, mine output, Zn content 59 41 27 42 40 e/ 
INDUSTRIAL MINERALS 
Asbestos, mine output e/ 136,700 3/ 136,000 136,000 136,000 136,000 e/ 
Barite e/ 900 3/ 600 600 600 600 e/ 
Cement, hydraulic thousand tons 8,446 9,190 9,200 e/ 9,750 e/ 9,800 e/ 
Clays: 
Bentonite e/ 8,640 8,500 8,500 8,500 8,500 
Common clay and kaolin e/ thousand tons 8,040 3/ 8,000 8,000 8,400 8,400 
Diatomite e/ 4,000 4,000 4,000 4,000 4,000 
Feldspar e/ 66,845 3/ 55,000 55,000 55,000 55,000 e/ 
Fluorite e/ 802 3/ 800 800 800 800 
Gemstones, emerald thousand carats 6,688 4/ 9,360 4/ 6,800 1/ 8,454 5,499 
Gypsum e/ 564,680 3/ 560,000 560,000 560,000 560,000 e/ 
Lime, hydrated and quicklime e/ thousand tons 1,300 1,300 1,300 1,300 1,300 
Magnesite e/ 44,517 3/ 10,500 10,500 10,500 10,500 e/ 
Mica e/ 55 55 55 55 55 
Nitrogen, N content of ammonia 80,900 100,300 75,400 92,900 95,200 
Phosghate rock 44517 43,688 43,148 42,615 43,000 
Salt: 
Rock 141,923 165,699 156,933 177,690 110,212 
Marine 232,107 330,404 304,433 282,188 285,073 
Total 374,030 496,103 461,366 459,878 395,285 
Sodium compounds, n.e.s., sodium carbonate e/ 125,000 125,000 125,000 125,000 125,000 
Stone and sand: e/ 
Calcite 6,500 6,500 6,500 6,500 6,500 
Dolomite thousand tons 45 45 45 45 45 
Limestone do. 13,392 14,409 r/ 10,933 r/ 11,987 r/ 11,475 
Marble e/ 191,250 3/ 190,000 190,000 190,000 190,000 
Sand, excluding metal-bearing 900,000 925,000 925,000 925,000 925,000 


See footnotes at end of table. 
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TABLE 1--Continued 
COLOMBIA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 1997 1998 1999 2000 2001 
INDUSTRIAL MINERALS--Continued 
Sulfur: 
Native, from ore 1,008 52,727 89,024 91,966 69,344 
Byproduct, from petroleum e/ 14,872 3/ 15,000 16,000 16,000 16,000 
Total e/ 15,880 3/ 67,727 105,024 107,966 85,344 
Talc, soapstone, pyrophyllite e/ 14,832 3/ 15,000 15,000 15,000 15,000 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black e/ 24,000 24,000 3/ 24,000 24,000 24,000 
Coal thousand tons 32,742 33,751 32,754 38,142 43,910 
Coke, all types e/ do. 610 615 615 615 615 
Gas, natural: 
Gross million cubic meters 13,013 r/ 20,743 r/ 30,063 r/ 34,023 r/ 35,850 
Marketed do. 7,402 r/ 8,213 r/ 7,121 8,079 r/ 8,495 
Natural gas liquids e/ thousand 42-gallon barrels 2,600 2,600 2,600 2,600 2,600 
Petroleum: 
Crude do. 238,090 r/ 275,320 f/ 297,840 250,755 r/ 220,460 
Refinery products: 
Liquefied petroleum gas do. 7,881 7,491 7,500 e/ 7,500 e/ 7,500 e/ 
Gasoline: 
Aviation do. 142 145 145 e/ 145 e/ 145 e/ 
Motor do. 37,920 38,371 38,500 e/ 38,500 e/ 38,500 e/ 
Jet fuel do. 5,792 6,188 6,200 e/ 6,200 e/ 6,200 e/ 
Kerosene do. 1,180 1,025 1,100 e/ 1,100 e/ 1,100 e/ 
Medium distillate fuel oil do. 24,265 23,209 24,000 e/ 24,000 e/ 24,000 e/ 
Lubricants do. 442 431 450 e/ 450 e/ 450 e/ 
Residual fuel oil, black oil do. 19,730 18,759 19,000 e/ 19,000 e/ 19,000 e/ 
Asphalt and bitumen do. 3,077 2,081 3,000 e/ 3,000 e/ 3,000 e/ 
Refinery fuel and losses and unspecified products e/ _do. 15,000 4,375 5,000 e/ 5,000 e/ 5,000 e/ 
Total do. 115,429 102,075 105,000 e/ 105,000 e/ 105,000 e/ 


e/ Estimated. r/ Revised. 

1/ Includes data available through August 1, 2002. 

2/ Estimated data are rounded to no more than three significant digits; may not add to the totals shown. 
3/ Reported figure. 

4/ Based on registered exports by the Banco de la Republica. 


TABLE 2 
COLOMBIA: STRUCTURE OF THE MINERAL INDUSTRY IN 2001 


(Thousand metric tons unless otherwise specified) 


Major operating companies Annual 
Commodity and major equity owners Location of main facilities Capacity 
Carbon black Cabot Colombiana S.A. (private, 100%) Cartagena, Bolivar Department (plant) NA. 
Do. Productos Petroquimicos S.A. (private, 100%) Cali, Valle del Cauca Department (two plants) _12. 
Cement Cia. Colombia de Clinker S.A. (Colclinker) (private, 100%) | Cartagena, Bolivar Department (plant) 1,100. 
Do. Cementos Boyaca S.A. (private, 100%) Nobsa, Boyaca Department NA. 
Do. CEMEX Colombia (CEMEX S.A.de C.V., 100%) Five plants 4,800. 
Do. Cementos del Caribe S.A. (private, 100%) Barranquilla, Atlantico Department 1,000. 
Do. Cementos del Valle S.A. (private, 100%) Yumbo, Valle del Cauca Department 1,200. 
Do. Cementos Rio Claro S.A. (private, 100%) Puerto Trifuno, Antioquia Department 1,750. 
Coal Cerrejon Zona Norte S.A. (Anglo American Plc, Glencor El] Cerrejon Zona Norte, La Guajira Department 19,000. 


International AG, and BHP Billiton plc., 50%; ExxonMobil (mines) 
Corporation through International Resources Corporation, 


50%) 
Do. Carbones de Cerrejon S.A. (Anglo American Plc, 33.3%; Cerrejon Centro, Cerrejon Sur, and Oreganal 4,500. 
Glencor Internation AG, 33.3%; BHP Billiton plc., 33.3%) Oreganal, La Guajira Department (mines) 
Do. Drummond, Ltd. (Drummond Company, Inc., 100% Drummond Mine, César Department 7,000. 
Do. Prodeco (private, 100%) Calentuntas, César Department NA. 
Do. Acerias Paz del Rio S.A. (private, 100%) Paz del Rio, Boyaca Department (mine) 600. 
Copper Minera El Roble S.A. El Roble Mine, El Carmen, Choco Department __ 3. 


See footnotes at end of table. 
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TABLE 2--Continued 
COLOMBIA: STRUCTURE OF THE MINERAL INDUSTRY IN 2001 


(Thousand metric tons unless otherwise specified) 


Major operating companies Annual 
Commodity and major equity owners Location of main facilities capacity 
Gemstones, emerald Minerales de Colombia S.A. (MINERALCO) (Government, Chivor, Coscuez, Muzo, and Quipama, Boyacaé NA. 
100%) Department (mines) 
Gold kilograms _—_‘ Frontino Gold Mines Ltd. (private, 100%) E] Silencio mine, Segovia, Antioquia 1,500. 
Department 
Do. do. _Fisher-Watt Gold Co. (private, 100%) Oronorte mine, Segovia, Antioquia 500. 
Department 
Do. do. Mineros de Antioquia S.A. (private, 100%) Rio Nechi, near El Bagre, Antioquia 2,000. 


Department (mines) 
Do. do. Small miners (cooperatives and individual prospectors Rio Nechi, Antioquia Department (mines NA. 
Iron ore Acerias Paz del Rio S.A. Paz del Rio, Boyaca Department (mine) 800. 
Kaolin Ceramicas del Valle Ltda., (private, 100%) Yumbo, Valle del Cauca Department (mine) NA. 
Natural gas million cubic meters | Empresa Colombiana de Petrdleos (Ecopetrol) North coast, La Guajira Department (national 4,500. 


(Government, 100%) gasfields) 
Do. do. __ International Petroleum Colombia, Ltd. (International Barrancabermeja locale, Antioquia and 2,200. 


Petroleum Corp., 100%) Santander Departments 
Nickel Cerro Matoso S.A. (QNI Ltd., 100%; latter owned by BHP — Cerro Matoso Mine, Montelibano, Cordoba 55 plant. 
Billiton ple., 100%) Department 
Nitrogen Abonos de Colombia (private, 100%) Cartagena, Bolivar Department (plant) 100. 
Do. Monomeros Colombo-Venezolanos S.A. (private, 100%) Barranquilla, Atlantico Department (plant) 85. 
Petroleum I/ thousand 42-gallon barrels _ Ecopetrol 16 fields in various Departments 70,000. 
Do. do. HOCOLS.A. 14 fields in various Departments 36,500. 
Petroleum products do. _Ecopetrol Barrancabermeja refinery, Santander 74,400. 
Department 
Do. do. do. Cartegena refinery, Bolivar Department 25,806. 
Do. do. do. Tibu, Norte de Santander Department 1,825. 
Do. do. do. Orito, Putumayo Department 875. 
Phosphate rock Fosfatos de Colombia S.A. (private, 100%) Neiva, Huila Department 30. 


Platinum Small miners (cooperatives and individual prospectors) Rio San Juan, Choco Department NA. 


Salt, marine Instituto de Fomento Industrial (IFI) (Government, 100%) Manaure Salina, La Guajira Department 700. 
Salt, rock Concesion Salinas (Government, 100%) Zipaquira, Cundinamarca Department 500. 


Silver kilograms _ Frontino Gold Mines Ltd. El Silencio Mine, Segovia, Antioquia Deparment 2,500. 
do. indivi Rio Nechi, Antioquia Department (mines 2,000. 


Steel, intergrated plant Acerias Paz del Rio S.A. Belencito, Boyaca Department 400. 
Steel, semi-intergrated plants Siderurgica del Caribe (private, 100%) Cartagena, Bolivar Department NA. 
Do. Siderurgica del Boyaca S.A. (private, 100%) Santa Fe de Bogota NA. 
oe. Siderurgica de! Medellin S.A. (private, 100%) Medellin, Antioquia Department NA. 
Siderurgica del Muna S.A. (private, 100%) Chusaca, Federal District NA. 

Siderurgica del Pacifico S.A. (private, 100%) Cali, Valle del Cauca Department NA. 

Suites Industrias Purace S.A. (private, 100%) El Vinagre Mine, Cauca Department 60. 


Do. Ecopetrol Barrancabermeja, Santander Department 29. 
NA Not available. 


1/ These two petroleum entries are only examples. Colombia has more than 3,000 producing wells, that are drilled by Government and private companies and have 
combined capacities exceeding 755,000 barrels per day (calendar) of oil. 
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By Pablo Velasco 


The Republic of Ecuador, which is in western South America, 
bordering the Pacific Ocean, between Colombia and Peru has an 
area of 283,560 square kilometers (km’). Land boundaries total 
2,010 kilometers (km), bordering countries: Colombia, 590 km 
and Peru, 1,420 km. In July 2002, the population was 
13,447,494 with a gross domestic product (GDP) per capita of 
$3,000 and GDP of $39.6 billion based on an estimated 2001 
purchasing power parity. The Ecuadorian economy continued to 
be heavily dependent on petroleum production and exports of 
agricultural commodities and seafood. The economic indicators 
for 2001 have improved dramatically with a real GDP growth 
rate of 4% and inflation at around 22% in a downward trend. A 
major contribution to growth is the investment in excess of $1 
billion by five multinationals from Argentina, Canada, Italy, 
Spain, and the United States to build and operate a heavy crude 
oil pipeline in Ecuador. The pipeline will allow Ecuador to 
double its oil exports when it becomes operational at the 
beginning of 2004 (U.S. Central Intelligence Agency, 2002§'). 

The total exports of all commodities in 2001 was $4.8 billion. 
In 2000, the major export markets were the United States (38%), 
Peru (6%), Chile (5%), Colombia (5%), and Italy (3%). During 
2001, the major export products by value were crude oil, 
bananas, shrimp, coffee, cocoa, cut flowers, and fish; and the 
major import products were chemicals, consumer goods, fuels, 
machinery and equipment, and raw materials for industry. In 
2001, imports were valued at $4.8 billion and came mainly from 
the United States (25%), Colombia (13%), Japan (8%), 
Venezuela (8%), and Brazil (4%). Ecuadorian products enjoy 
duty-free access to the U.S. market under the Andean Trade 
Preferences (ATPA) (U.S. Central Intelligence Agency, 20028). 

On January 9, 2000, the Government announced its intention 
to adopt the U.S. dollar as the official currency of Ecuador to 
address the ongoing economic crisis. Subsequent protest led to 
the removal of the President and the elevation of the Vice 
President to that position. The new President confirmed the 
commitment to dollarize as the centerpiece of the economic 
recovery strategy. The Government entered into negotiations 
with the International Monetary Fund (IMF), that culminated in 
a 12-month standby agreement with the IMF, which was 
extended through the end of 2001. Additional policy initiatives 
included efforts to reduce the Government’s fiscal deficit, to 
implement structural reforms to strengthen the banking system, 
and to restructure Ecuador’s external debt. In 2000, fiscal 
performance was better than expected, owing largely to 
increasing oil prices and improved revenue collections. The 
overall deficit for 2001 was 0.1% of the GDP. 

The Ecuadorian Government has overhauled its mining code 


'References that include a section twist (§) are found in the Internet 
References Cited section. 
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and created one of the best climates for mining investment in 
Latin America. Ecuador’s new set of mining regulations came 
into effect on April 17, 2001. They were based on major 
modifications to Ecuador’s 1991 mining law in August 2000 
(Northern Miner, 2001d). 

In 1994, the Government’s Environment Consultancy 
Commission issued the country’s first environmental policies, 
which promoted the goal of sustainable development in all 
economic activities, particularly in the petroleum and mining 
sectors. Two years later, this Commission had evolved to 
become Ecuador’s Ministry of Environment, the authority 
responsible for administrating the nation’s protected areas and 
other reserved lands. Today, any mining operation in Ecuador 
must comply with the terms of sustainable development, 
environmental protection, and conservation as defined in three 
areas of law—the national constitution, which was adopted in 
August 1998; the Law of Environmental Administration, which 
was issued in July 1999; and the Law of Forestry and 
Conservation of Natural Areas and Wildlife. Most routine 
environmental matters concerning mining are handled by the 
Ministry of Energy and Mines (MEM) Under-Secretariat of 
Environmental Protection. 

For mineral industry programs in Ecuador, four levels of 
environmental impact studies (EIS) need to be submitted to 
MEM for approval before work can begin—a preliminary EIS 
for basic exploration, an EIS for advanced exploration, a 
comprehensive EIS required for exploitation, and an EIS for 
beneficiation, smelting, and refining (Northern Miner, 2001 a). 

One of the largest copper-porphyry districts discovered in the 
past decade is taking shape in the jungles of southeastern 
Ecuador. Exploration of the Corrientes copper belt, which is 70 
km southeast of Cuenca in the Rio Zamora Valley, indicated a 
potential for many billions of tons grading more than 0.5% 
copper in multiple deposits, which would launch the area to the 
status of a world-class copper province. Within a 3,200-km? 
area, the belt contains at least 10 porphyry bodies discovered 
during a $12 million exploration campaign carried out by BHP 
Billiton Ltd. and its precursor Gencor Ltd. during the mid- 
1990s. Of these 10, 4 show indications of economic grades— 
Mirador, Panantza, San Carlos, and Warintza. 

Soon after this discovery, however, BHP Billiton decided at a 
corporate level to turn away from grassroots work and 
contracted exploration to Vancouver, British Columbia, Canada- 
based junior Corrientes Resources. The companies signed two 

joint-venture agreements in October 1999 and April 2000 that 
covered a northern group of tenures (containing Panantza, San 
Carlos, and Warintza) and a southern group (Mirador), 
respectively. Corrientes was well on its way to earning a 70% 
interest in both tenures, but BHP Billiton had a back-in right to 
regain its 70% interest by providing project financing. BHP 
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Billiton may also retain its 30% interest or exchange this stake 
for a 15% net-profits royalty. Owing to their central location, 
two of the most-heavily drilled bodies in the Corriente copper 
belt are Panantza and San Carlos. Panantza has an indicated 
resource of 236 million metric tons (Mt) grading 0.72% copper 
based on 28 drill holes and a 0.5% cutoff grade. The San Carlos 
deposit lies immediately across the Zamora River southeast of 
Panantza. Billiton drilled 25 widespread holes at San Carlos in 
1997-98 and delineated an inferred resource of 508 Mt grading 
0.68% copper, using a 0.5% cutoff grade. Warintza, on the 
eastern margin of the belt 10 km east of San Carlos, was 
discovered by Corrientes-Lowell in 1999. Warintza is at a 
higher level in the porphyry column and has an unusually high 
molybdenum byproduct credit. The Mirador discovery at the 
southern end of the Corriente copper belt is rapidly developing 
into a major copper-gold deposit with an unusually high gold 
grade of just below 3 grams per ton (g/t) gold with minimal 
molybdenum (Northern Miner, 2001b). 

In 2001, Zamora Gold Corp. continued working at the 
Campanillas | concession and maintained its exploration 
activities in adjacent areas. Ore obtained from different 
developments in Campanilla 1 was stored and milled to produce 
21 kilograms (kg) (678 ounces) of gold in the third quarter. The 
total production for the three quarters was 34.3 kg (1,103 
ounces). Based on the excellent results obtained in these 
developments, the company has decided to restart the 
exploitation operations at the Campanilla 1 Mine. The 
Campanilla 1 concession has been divided in six distinct areas 
with the purpose of achieving a more efficient future 
exploitation. Each area has a unique mineralized structure, and 
therefore, its exploitation was independent trom that of other 
areas. The company has entered into exploitation contracts with 
six different private mining groups to operate each of the six 
independent areas of the Campanilla | concession. Under the 
terms of these contracts, the miners will mine and transport the 
ore to the company’s mill at their cost. The compoany will 
charge a fee for the use of the mill and was entitled to 50% of 
the gold revenues (Zamora Gold Corp., 2001). 

Zamora was trying to get funds to solve some of the problems 
at Campanillas. Major damages to the mill’s power generator 
and a cone crusher in the second quarter of 2001 forced the mill 
to stop. The funds would be used to obtain ore to feed the mill 
on a continuous basis, and also to import replacement parts for 
the crusher and to repair the mill’s power generator. 

Zamora continued talks with prospective joint-venture 
partners to fund the Mina Real. In the long term, the company 
planned to pursue the porphyry copper potential of the Mina 
Real concessions south of Nambija, where a major discovery of 
a porphyry copper mineralization could exist. Zamora also held 
more than 35,000 hectares in the Nambija region of Ecuador. 
Zamora was focusing on confirming gold reserves at the 
Campanillas Mine and Nambia | concession, as well as 
exploration of Mina Real (Metals & Mineral Latin America, 
2001). 

In 2001, Ecuador’s official gold production was 2,297 kg. 
Gold production continued to be the important activity in the 
Nambija, Ponce Enriquez, and Portovelo-Zaruma gold districts. 
Production has been carried out by small-scale private 
companies and/or by miners’ cooperatives. The sources of the 


9.2 


gold have normally been alluvial and hard-rock deposits in 
several gold districts throughout the country. These activities 
were reported unofficially to have production of about 15 metric 
tons per year of gold. The most reliable gold production was by 
Minera Bira S.A. in the Portovelo Zaruma gold district; 100 
metric tons per day was fed to the mill. This company was 
considered the main formal gold producer in Ecuador. Minera 
Bira announced recently that it will expand its activities. In 
2001, the company signed a joint-venture agreement with Minas 
de Buenaventura S.A. from Peru. They will be involved in 
mineral exploration in southern Ecuador and will expand Minera 
Bira’s current gold production operation. 

Toronto, Ontario, Canada-based IAMGOLD Corp. has been 
redirecting some of the large profits generated from its Sadiola 
gold mine in Mali towards grassroots exploration of Ecuador’s 
Western Cordillera. IAMGOLD was most active at the Retazos 
Project in the historic Zaruma-Portovelo gold district where 
companies and artisanal miners have extracted more than 
140,000 kg (4.5 million ounces) of gold during the past century. 
Currently, IAMGOLD is seeking joint-venture partners for gold 
and base-metal targets identified in the Hockey Stick and 
Retazos Projects and has been engaged in negotiations with 
various companies. Anglo Gold Ltd. withdrew from the Hockey 
Stick joint venture as of January 31, 2001, following a 
reassessment of their corporate exploration portfolio 
(ILAMGOLD Corp., 2000). 

The reconnaissance work required to identify favorable target: 
within the large area covered by the British Geological Survey 
(BGS) geochemical sampling has been completed. The work 
identified 11 gold and base-metal targets that are considered to 
warrant further work. These projects, together with the 
Quimsacocha (epithermal gold target) and the Filon (porphyry 
copper and gold target), which were previously not included in 
the Hockey Stick Project, have been offered to other companies 
for joint venture. A number of companies showed interest. 
Exploration at the Retazos Project focused on the northern and 
central portions of the 15-km-long Zaruma-Portovelo vein 
system while acquisition of mineral rights in the old Portovelo 
mining camp at the southern end of the vein system continued 
(IAMGOLD Corp., 2000). 

Ecuadorian Minerals Corp. (EMC) announced that the 
Toronto Stock Exchange had issued its approval of the EMC 
name change to International Minerals Corporation (IMZ), 
which was previously approved by EMC’s shareholders on 
December 20, 2001, at its annual and special general meeting. 
The name chaange became effective on January 24, 2002 
(Ecuadorian Minerals Corp., 2002a). In 2001, EMC has signed 
a letter agreement with Rio Tinto Mining and Exploration Ltd. 
to amend certain terms of the October 8, 1998, option agreement 
between EMC and Rio Tinto for the Beroen epithermal gold- 
silver prospect southwest of Ecuador. Under the terms of the 
original agreement, EMC acquired a 100% interest in Rio 
Tinto’s mineral concessions together with Rio Tinto’s rights in 
the previously existing joint-venture agreement with EMC. 
Under the new letter agreement, the cash option payment of 
$800,000 that was due to Rio Tinto on October 8, 2001, was 
changed to a total of $200,000 payable as $45,000 in cash and 
$155,000 in common shares of EMC, the latter being subject to 
regulatory approval. In November 2000, EMC announced a 
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revised in-house inferred resource estimate for the Beroen 

Project of approximately 1.1 million ounces of gold and 7.6 

million ounces of silver for the Alejandra and the Dorada Zones 

with significant potential for additional mineralization along 
strike and at depth. EMC also completed a 30-meter (m)-long 

‘exploration tunnel (adit) across the Alejandra Zone, which 

reported average uncut grades of 21.9 g/t gold and 216 g/t silver 
from 66 samples, including 4.5 m at 83 g/t gold and 1,060 g/t 

: silver. Individual assay values range from 0.3 to 159 g/t gold 

and 9 to 1,450 g/t silver (Ecuadorian Mineral Corp., 2002b). 

| Since oil was discovered in Ecuador in the 1970s, it has 
become an increasingly important part of the Ecuadorian 

‘economy. The country has 2.1 billion barrels of proven oil 

: reserves. Crude production was around 415,000 barrels per day 

. (bbl/d) in 2001 compared with 395,000 bbl/d in 2000. Most of 

. Ecuador’s oil reserves are in the eastern Amazon region, known 

: as the Oriente. Major oilfields include Auca, Cononaco, 

: Cuyabeno, Lago Agrio, Libertador, Sacha, and Shushufindi; 

: smaller oilfields include Anaconda. Significant new oil deposits 

: are suspected to exist in the southern Oriente, and Empresa 

. Estatal Petréleos del Ecuador (Petroecuador), the Government- 

« owned oil company, reportedly is laying the groundwork for a 

» ninth round of exploration and production tender offerings, 
possibly for April 2002. Ecuador consumes around 149,000 
bbl/d domestically; the remaining 276,000 bbl/d was exported. 
Petroecuador, which oversees all hydrocarbon operations, was 

. attempting to attract foreign investment in the country’s largest 

: oilfields and to boost its production to 600,000 bbl/d by 2005 

: from 230,000 bbl/d (around 55% of national production). In 

: early 2001, however, Ecuador’s Congress rejected legislation to 

allow joint ventures, and in December 2000, Ecuador’s 

- Constitutional Tribunal rejected a Government reform plan 

3 which would have allowed private companies to take operational 

< control (not ownership) of Petroecuador’s top five oilfields. In 

<« August 2001, Petroecuador released details of a major new oil 

. project. The $2.5 billion program aims to develop the Ishpingo, 

. the Tambococha, and the Tiputini oilfields, with estimated 

n Teserves Of 700 million barrels of heavy oil and initial output of 

; 130,000 bbI/d expected (U.S. Energy Information 
Administration, 2001 §). 

, Ecuador’s oil exports will more than double during the next 2 

« years with the completion of the new $1.1 billion pipeline that 

‘ will connect oilfields in the Oriente region to port facilities on 

; the Pacific Ocean. Scheduled to come online in early 2003, the 

s project will ease a chronic oil-transport bottleneck that has 

- thwarted development of Ecuador’s petroleum industry for more 

, than a decade and has cost the Government billions of dollars in 

, lost revenue. Named the Oleoducto de Crudos Pesados Ltd. 

- (OCP), the new pipeline will have a daily capacity of 450,000 

; bbl/d of heavy oil with an API gravity of 18° to 24°. It will be 

, built and operated by OCP Ecuador, a private sector consortium 

, led by Calgary-based Alberta Energy Corporation (AEC) and 

s the Argentine-Spanish oil giant Repsol-YPF. Other members of 

; the consortium are Occidental Petroleum del Ecuador Inc. and 

. Kerr McGee Ecuador Inc. from the United States, Agip Oil 

+ Ecuador BV. from Italy, and engineering firm Techint 

., International Construction Corp. from Argentina. 

¢ The new pipeline will run 500 km from Nueva Loja in the 

, Oriente to refining facilities at the port of Balao near the city of 
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Esmeraldas in the north. It will be laid underground alongside 
the existing trans-Ecuadorian pipeline (SOTE) except for a 
deviation on the northern outskirts of Quito. In 2001, the state- 
owned SOTE operated at a capacity of about 400,000 bbi/d 
following a series of expansions and upgrades carried out since 
the 1970s. In 2001, heavy and light crude from the Oriente were 
mixed and transported together through SOTE, thereby 
degrading the value of the lighter crude. When the OCP its 
completed, it will transport the heavy crude, and the SOTE will 
transport the light (Northern Miner, 2001c). 

U.S.-based Energy Development Corporation (EDC) (a 
subsidiary of Samedan Oil Corporation) continued with its 
natural gas project at the Gulf of Guayaquil where the Amistad 
Field has been estimated to have reserves of 9.76 billion cubic 
meters (Puig, 2001). Ongoing drilling to yearend 2001 at 
Amistad 5 to a depth of 3,325 m, and logging, has detected the 
presence of 105 m of sandstone saturated with natural gas. 
Should drilling continue to prove the estimated reserves, the 
southwest of Ecuador will benefit from an expected daily 
production of 905,600 cubic meters to generate 204 
megawatthours per year of electricity. 

Iin 2001, Ecuador had an estimated 105 billion cubic meters 
(3.7 trillion cubic feet) of natural gas reserves, but the country 
lacked the necessary infrastructure to utilize these resources. 
Natural gas associated with oil production is flared. Ecuador 
lacks a natural gas market of any significance. This could 
change, however, with the development of gas fields in the Gulf 
of Guayaquil and the eastern Oriente region. The U.S.-based 
Noble Affiliates Inc. and its subsidiary EDC Ecuador Ltd. have 
signed a 15-year agreement with Petroecuador to tap the 
estimated 5 billion cubic meters (177 billion cubic feet) of 
recoverable gas reserves of the Amistad Field in block 3 of the 
Gulf of Guayaquil. As of November 2001, Noble reportedly 
was looking for a partner to help it develop Amistad. Ecuador 
also was attempting to increase recovery of associated natural 
gas from the Sacha and Shushufindi oilfields (U.S. Energy 
Information Administration, 2001 §). 
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Major Sources of Information 


Ministry of Energy and Mines 
Santa Prisca 223 y 10 de Agosto 
Quito 
Telephone: (593-2) 572-011 
Fax: (593-2) 570-350 
National Director of Mining (DINAMI) 
Calle General Baquedano No. 222 y Reina Victoria, 
Edificio Araucaria, Piso 1 
Quito 
Telephone: (593-2) 554-110, 554-809, 432-83, 464-418 
Fax: (593-2) 554-110, 509-006 
Direccion Nacional de Geologia, (DINAGE) 
Av. 10 de Agosto N 39-134 (5844) y Pereira, Sector La Y 
Casilla: 17-10-23 
Quito 
Telephone: (593-2) 254-673 
Fax: (593-2) 254-674 
E-mail: prodemi2@acnet.ec 
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Proyecto de Desarrollo Minero y Control Ambiental 


Calle General Baquedano No. 222 y Reina Victoria 
Quito 

Telephone: (593-2) 224-053 

Fax: (593-2) 225-015 


Central Bank of Ecuador 


Av. 10 de Agosto y Bricefio 

Quito 

Telephone: (593-2) 583-051, 583-054 
Fax: (593-2) 570-703 


Ecuador Chamber of Mining 


Av. Republica de El Salvador y Irlanda 
Quito 

Telephone: (593-2) 437-701, 462-939 
Fax: (593-2) 462-939 


Major Publication 


Banco Central del Ecuador-Division Tecnica: Boletin Anuario. 


U.S. Embassy, Quito. 
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TABLE 1 


ECUADOR: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


Commodity 
METALS 
Cadmium, mine output, Cd content e/ kilograms 
Copper, mine output, Cu content e/ 
Gold, mine output, Au content kilograms 
lron and steel: 
Steel, crude 
Semimanufactures 


Lead concentrate, Pb content e/ 


Silver, mine output, Ag content e/ 
Zinc, mine output, Zn content e/ 


INDUSTRIAL MINERALS 
Barite 
Cement, hydraulic thousand tons 
Clays: 
Bentonite 
Common: 
For cement e/ thousand tons 
Other 
Kaolin 


Feldspar 
Gypsum, crude 
Sand: 
Silica (glass sand) 
Ferruginous e/ 


Stone, sand and gravel: 
Limestone (for cement manufacture) thousand tons 


Marble 

Pozzolan 

Pumice 

Sand and gravel thousand tons 


Salt (common) e/ 
Sulfur: e/ 


Native 

Byproduct: 
From petroleum 
From natural gas 


Total 
Zeolites 
MINERAL FUELS AND RELATED MATERIALS 
Gas, natural: 
Gross million cubic meters 
Marketed do. 
Liquefied natural gasoline thousand 42-gallon barrels 
Petroleum: 
Crude do. 
Refinery products: 
Liquefied petroleum gas do. 
Gasoline do. 
Jet fuel do. 
Kerosene do. 
Distillate fuel oil do. 
Residual fuel oil do. 
Unspecified do. 
Total do. 


e/ Estimated. r/ Revised. -- Zero. 
1/ Includes data available through August 2002. 


1997 


200 
100 
3,070 


43,700 
43,700 
200 


2,135 3/ 


100 


2,900 
205,445 


2,000 
485,234 
7,345 
60,328 
1,510 


43,240 
10,000 


4,261 
1,089 


85,000 e/ 


368,269 
2,135 
100,000 


4,000 


141,620 


2,555 
10,950 
1,460 
365 
9,490 
19,710 
8,030 
52,560 


(Metric tons unless otherwise specified) 


1998 e/ 


200 
100 
3,500 


45,784 3/ 
45,784 3/ 
200 
2,000 

100 


200,000 


2,000 
450,000 
7,000 
60,000 
1,500 


40,000 
10,000 


4,200 
1,000 
80,000 
320,000 
2,100 
100,000 


4,000 


136,875 3/ 


3,000 
10,800 
1,700 
720 
10,700 3/ 
20,300 3/ 
8,430 
55,700 


2/ Estimated data are rounded to no more than three significant digits; may not add to totals shown. 


3/ Reported figure. 
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2,000 


450,000 e/ 


20,652 
33,142 
1,456 


21,978 
9,950 


2,865 
2,508 


70,000 e/ 


275,274 
6,148 
95,000 


4,000 


8,243 3/ 


964 
113 
2,014 


136,291 


3,000 
9,783 
1,554 
716 
8,361 
20,833 
7,856 
52,103 


2000 2001 
200 200 
100 100 

2,871 r/ 2,297 

58,483 r/ 60,979 
58,483 1/ 60,979 
200 200 

2,000 2,000 
100 100 

1,476 1,181 

2,800 e/ 2,850 e/ 
41 33 

2,000 2,000 

324,626 r/ 259,701 
11,022 8,818 
47,041 37,633 

1,043 r/ 834 

27,022 22,018 

9,950 9,900 

3,147 2,518 

1,680 r/ 1,344 

27,687 1/ 22,200 
344,850 1/ 275,880 
6,489 5,191 
4,000 4,000 
11,778 3/ 11,700 
5,000 5,000 
20,800 20,700 

1,291 1,033 

1,057 1,050 e/ 
113 115 e/ 

2,818 2,820 e/ 

147,468 

2,600 2,800 e/ 

9,272 9,300 e/ 

1,976 2,000 e/ 
575 600 e/ 

12,161 12,000 e/ 
16,327 16,300 e/ 
9,173 9,100 e/ 
52,084 52,100 e/ 


, 90,000 90,000 


: : 146,180 : 
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THE MINERAL INDUSTRY OF 


FRENCH GUIANA 


By Philip A. Szczesniak 


French Guiana’s (Guyane’s) mineral sector was dominated by 
gold mining in 2001; fishing and forestry, however, were the 
leading industries. Besides gold, Guyane also produced cement, 
clays, columbite and tantalite, sand, and stone (crushed). The 
gross domestic product, which was based on purchasing power 
parity, was estimated to be $1 billion in 1998 (the latest year for 
which data are available). Exports, which were led by shrimp, 
timber, and gold, were estimated to be $155 million in 1997 (the 
latest year for which data are available). According to the 
French Constitution of September 28, 1958, Guyane is closely 
tied to France as an Overseas Department of France. France, 
Switzerland, Trinidad and Tobago, and the United States were 
Guyane’s leading trading partners in 2001. The population of 
Guyane as of July 2000 was estimated to be 170,000 (U.S. 
Central Intelligence Agency, 2001 §'). 

The minerals sector is administered according to French law. 
The granting of permits and concessions for minerals is 
administered by the Direction Régionale de |’ Industrie, de la 
Recherche et de !’Environnement (DRIRE), which is a branch of 
the Ministére de !’Economie, des Finances et de I’ Industrie of 
France. To acquire a mining title through the DRIRE, a 
company must first obtain an autorisation personnelle miniére 
(APM). An APM requires that a company be incorporated 
under French law, to have an office and address in Guyane, and 
to have a board of directors that comprises European Union 
nationals. An APM grants a company the right to hold permits 
and concessions for minerals exploration and production, 
respectively. Producers may sell their gold in the open market 
(Mining Journal, 1997). 

Denver, Colorado-based Golden Star Resources Ltd. (GSRL) 
owned about 73% of Guyanor Resources S.A. of France. Both 
companies focused on the prospecting, exploration, and 
development of mineral resources in Guyane. Gold was their 

first priority followed by diamond. They held interests in the 
Dorlin, the Paul-Isnard, the St. Elie, and the Yaou gold 
properties, as well as the Dachine diamond property. In October 
2001, Cambior, Inc., of Canada transferred its 50% interest in 
the Dorlin and the Yaou properties and its 100% interest in the 
Bois Canon property to GSRL (Golden Star Resources Ltd., 
2001). 

In January, Guyanor Resources entered into a joint-venture 
agreement with Rio Tinto Mining and Exploration Ltd. of the 
United Kingdom whereby Rio Tinto would fund more than 
$2.25 million in exploration and feasibility studies at the Paul- 
Isnard gold property during the next 3 years to earn up to 40% 
interest in the gold project; Rio Tinto could earn an additional 


‘References that include a section twist (§) are found in the Internet References 
Cited section. 
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30% interest if it invested an additional $6.75 million within 5 
years at the project (Golden Star Resources Ltd., 2001§). Later 
in 2001, Rio Tinto announced that results of the exploration 
program conducted in August 2001 on Paul-Isnard did not meet 
the company’s target resource requirements and that it had, 
therefore, decided to withdraw from the option agreement 


> (Mining Journal, 2001a). 


In February 2001, the Hope Bay Gold Corp. of Canada signed 
an agreement with Cambior whereby it agreed to purchase CBJ- 
France S.A.R.L. (a wholly owned subsidiary of Cambior). 
Included in the purchase were permits to explore at the Maripa 
and the Montagnes Tortue properties, which were less than 100 
kilometers from the capital of Cayenne (Hope Bay Gold Corp., 
20018). 

In 2000, Rio Tinto and GSRL reported results of tests from 
the Dachine diamond property. They noted that although 
diamonds were found in the sampled material, the amount was 
not sufficient to justify additional work. Despite Rio Tinto’s 
decision to withdraw from the joint venture, GSRL would 
maintain an interest in the property and would pursue other 
joint-venture opportunities for the project; it also noted that it 
would continue to evaluate other areas where it has found 
diamonds in Guyane, notably at the Palofini and Vitoria 
properties (Golden Star Resources Ltd., 20008). 

Alluvial deposits continued to be the main sources of, in order 
of importance, gold, columbite, and tantalite. Sand was dredged 
from the major rivers in the western region of the country, 
primarily the Mahury and the Maroni. Stone was quarried at 
Cayenne and to the southeast of Kourou (table 1). Sand and 
stone continued to be consumed by the domestic construction 
industry. The country, however, depended on imports for its 
other mineral requirements, especially fuels, which were shipped 
through the port at Cayenne. 

In June 2001, Hardman Resources NL of Australia reported 
that Planet Oil Ltd. (its wholly owned subsidiary) was awarded 
an exclusive exploration license on a 65,000-square-kilometer 
area that covers the major part of the offshore basin of Guyane 
(Hardman Resources NL, 2001§). Hardman Resources noted 
that its interest in offshore Guyane stemmed from the fact that it 
considered the area to be largely underexplored with respect to 
hydrocarbon potential and owing to developments in Guyane’s 
western neighbor Suriname, which has oil production and an 
active offshore exploration program in progress (Hardman 
Resources NL, 20008). 

Lack of adequate infrastructure continued to be a major 
problem for economic development in Guyane in 2001. Much 
of the country is covered by rainforests with much of the interior 
accessible only by river and a few small airports (Mining 
Journal, 2001b). 
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Major Sources of Information 


Direction Régionale de |’ Industrie, de la Recherche et de 
P Environnement 
Pointe Buzaré, PO Box 7001 
97307 Cayenne Cédex 
Telephone: (594) 29 75 30 
Fax: (594) 29 07 34 


Chambre de Commerce et d’Industrie de la Guyane 
Place de |’Esplanade 
PO Box 49, 97321 Cayenne Cédex 
Telephone: (594) 29 96 00 
Fax: (594) 29 96 34 

Préfecture de la Guyane 
Place de l’Esplanade, 97300 Cayenne 
Telephone: (594) 39 46 70 
Fax: (594) 39 46 17 

Conseil Régional 
66 Avenue Général-de-Gaulle 
PO Box 7025, 97300 Cayenne 
Telephone: (594) 29 20 20 
Fax: (594) 31 95 22 

Union Patronale de la Guyane 
SOFIDEG - 3 km Route de Baduel 
B.P. 820, 97338 Cayenne Cédex 
Telephone: (594) 31 17 71 
Fax: (594) 30 32 13 

Agence Régionale pour le Développement de |’ Industrie 

Miniére (ARDIM) 

111, rue Christophe Colomb 
973000 Cayenne 
Telephone: (594) 29 45 75 


Major Publications 


Bureau de Recherches Géologiques et Miniéres: Chronique de 
la Recherche Miniere, no. 518, Orléans, France, Cedex 2, 
1995. 

Golden Star Resources Ltd.: Annual reports. 

Gédim (Paris, France): Réalités Industrielles, Annales de 
Mines, monthly. 

The Mining Journal Ltd., 60 Worship St., London EC2A2HD, 
United Kingdom: Mining Journal, weekly. 


TABLE 1 
FRENCH GUIANA: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


Commodity 1997 1998 1999 2000 2001 
Cement metric tons 51,000 50,000 50,000 50,000 50,000 
Clays do. 5,000 5,000 5,000 5,000 5,000 
Columbite and tantalite kilograms 1,100 1,100 1,100 1,100 1,500 
Gold, mine output, Au content do. 3,183 3/ 2,673 3/ 2,819 3/ 3,376 3/ 3.000 
Sand thousand tons 1,500 1,500 1,500 1,500 1,500 
Stone, crushed do. 1,500 1,500 1,500 1,500 1,500 


1/ Includes data available through May 14, 2002. 


2/ Estimated data are rounded to no more than three significant digits. 


3/ Reported figure. 


Source: Direction Regionale de I'Industrie, de la Recherche et de l'Environnement. 
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THE MINERAL INDUSTRY OF 


GUYANA 


By Philip A. Szczesniak 


In 2001, mining remained an important component of 
Guyana’s economy, which had a gross domestic product of 
$2.98 billion based on 2000 purchasing power parity data 
(International Monetary Fund, 2001§'). The main mineral 
commodities were bauxite, diamond, and gold (some laterite, 
sand, and stone were also produced); these ranked among the 
largest components (along with sugar) of the country’s exports, 
which were $570 million in 2000. Guyana’s population in 2001 
was estimated to be about 700,000 (U.S. Central Intelligence 
Agency, 2001§). Guyana is located within the Guiana Shield, 
which is in the northeastern part of South America; this region 
is well known for its undeveloped resources of copper, gold, 
iron ore, manganese, nickel, platinum, and uranium (Hinds, 
2000b). Columbite and tantalite are other undeveloped 
resources being investigated in Guyana (Guyana Geology and 
Mines Commission, 2001§). 

Since being elected in 1999, Guyana’s president has 
expressed support for the mining industry and has sought to 
attract outside investment in helping to develop the country’s 
. unexploited mineral resources (Mohamed, 2000). The Guyana 

Geology and Mines Commission (GGMC) is responsible for 
" managing the mining and petroleum industries according to the 
law and policies of the Government and promotes foreign 
investment and participation in mineral development in the 
" country (Hinds, 2000a, p. 4). Mining concessions are 
. negotiated through mineral agreements with the following 
* Government agencies: the Bauxite Industry Development Co. 
Ltd. (BIDCO) for bauxite, the GGMC for gold and diamond, 
and the Guyana Natural Resources Agency for oil. Since 1982, 
the Guyana Gold Board (GGB) has been the sole official buyer 
of gold. On January 10, 1997, however, 12 private sector 
individuals and companies were licensed to purchase, store, and 
export gold on a trial basis initially for 1 year. The program was 
extended for an unspecified period beyond 1998, which could 
indicate that the GGB will eventually be phased out in the near 
future (Hinds, 2000a). In 2001, offshore oil concessions 
continued to be complicated owing to border disputes with 
Suriname and Venezuela. 

The state uses the following fiscal measures to get revenues 
from the mining industry: royalties (1.5% of production or 
gross revenues from bauxite and other minerals, except sand 
and quarriable stones, and 5% for gold, precious metals, 
diamond, and precious stones); corporate income tax (35% of 
taxable income); withholding tax (6.25% of distributed 
dividends); and consumption tax on fuel (10%). Equipment and 
process materials, which include spare parts used for surveys, 
exploration, development, and mining by licensees or their 
contractors, are duty free. All conditions are maintained for up 
to 15 years from the start of production or the life of the deposit, 


'References that include a section twist (§) are found in the Internet 
References Cited section. 
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whichever is shorter; then the general rules for duties, income 
tax, and withholding tax will apply (Sucre, 1999; Hinds, 2000a). 

Bauxite was the main mineral produced in Guyana in 2001; 
production was about 2.0 million metric tons (Mt), which was a 
decrease of 0.4 Mt, or 16.7%, from 2.4 Mt in 2000. Most of 
Guyana’s bauxite was chemical grade produced by Aroaima 
Bauxite Co. of Guyana. After merging with Reynolds Metals 
Co. of the United States, Alcoa, Inc. of the United States 
reviewed Reynold’s 50% ownership in Aroaima (the 
Government controlled the remaining 50%). Owing to high 
operating costs, Alcoa decided to sell its holdings in Aroaima to 
the Guyanese Government for $1 and writeoff the $60 million 
debt owed to it by the company (Guyana Chronicle Online, 
2001§). The Government announced that for the company to 
become attractive again for privatization, it needed to work 
towards reducing its production costs to $20 per metric ton from 
current costs of $30 per ton; some cost reductions were being 
negotiated with barging, transshipment, and dredging 
contractors (Stabroek News, 20018). 

BIDCO controlled Berbice Mining Enterprise Ltd. (Bermine) 
and Linden Mining Enterprise Ltd. (Linmine). Efforts that were 
begun in 1996 to privatize Bermine and Linmine were 
continuing at the end of 2001. Privatization would likely leave 
the Government retaining 30% to 40% ownership. Alcoa and 
Billiton plc of the Netherlands expressed some interest in the 
operations (Industrial Minerals, 1998; Mining Journal, 2001). 

Diamond production more than doubled to 178,698 carats in 
2001 from 81,706 carats in 2000. The Government said that the 
increase came as a result of cracking a Brazilian smuggling ring 
(Financial Times, 2002§). Nearly all diamond production 
comes from alluvial operations. Vannessa Ventures Ltd. of 
Canada and Guyanor Ressources S.A. (a subsidiary of Golden 
Star Resources, Ltd. of the United States and Rio Tinto plc of 
the United Kingdom) were actively exploring for diamonds in 
Guyana (Mbendi Information Services, 2001 §). 

Gold production in 2001 increased for the second straight 
year to 14.2 metric tons (t) from 12.9 t in 1999 and 13.5 t in 
2000 (Financial Times, 2002§). The Omai gold mine accounted 
for nearly 75% of Guyana’s gold production with production of 
11.0 t (reported as 354,300 ounces) of gold in 2001. In 
November 2001, Cambior, Inc. of Canada increased its holdings 
in Omai Gold Mines Ltd. (operator of the Omai Mine) to 95% 
after it acquired Golden Star’s 30% interest in exchange for 
assuming Golden Star’s $900,000 debt related to the mine 
(Golden Star Resources Ltd., 2001); the Guyanese Government 
controlled the remaining 5%. Cambior, in its fourth quarter 
2001 report, announced that in 2001, only 1,555 kilograms 
(reported as 50,000 ounces) of gold had been added to the 

reserve base of the Omai Mine and that unless their exploration 
program near the mine site yielded additional reserves, the Omai 
Mine would be depleted by 2005 (Northern Miner, 2001; 
Cambior, Inc., 2002§). 


Other participants that explored for gold in Guyana were 
Guyana Goldfields, Inc., International Roraima Gold Corp., and 
Vannessa Ventures of Canada; Migrate Mining Ltd. of South 
Africa; and South American Minerals, Inc. of the United States. 

In 2000, Mazaruni Granite Products Inc. of Guyana began 
production from its new aggregates plant at the Teperu-Itabu 
Quarry, which had the capacity to produce more than 10,000 
metric tons per day of stone. Company officials noted total 
costs of the new plant were about $4.5 billion (Guyana Monthly 
Update, 2000$). 

In 2000, CGX Energy Inc. of Canada announced plans to 
withdraw from an oil exploration project for which it had 
originally been granted concessions to in 1998 owing toa 
border dispute between Guyana and Suriname concerning the 
official border along the Corentyne River (James, 2000). By the 
end of 2001, Government officials announced that talks were 
ongoing to resolve the dispute and a decision was expected by 
early 2002 (Knight-Ridder Business News, 20018). 
ExxonMobil Corporation of the United States, Royal Dutch/ 
Shell Group of the United Kingdom and the Netherlands, and 
TotalFinaElf S.A. of France also were interested in exploring 
for gas and oil in the country. 

Guyana has diversified the formerly bauxite-oriented mineral 
industry by means of its gold and diamond (in order of 
importance) promotion programs. Because much of Guyana has 
yet to be studied and explored in a systematic way, significant 
economic deposits of nonferrous metals and petroleum have yet 
to be discovered (Hinds, 2000a). 
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Major Sources of Information 


Bank of Guyana (Central Bank) 
1 Avenue of the Republic 
Georgetown, Guyana 
Telephone: (592) 2-63261 
Fax: (592) 2-72965 
Bauxite Industry Development Co. Ltd. 
71 Main St. 
Georgetown, Guyana 
Telephone: (592) 2-57780 
Georgetown Chamber of Commerce 
157 Waterloo St. 
Georgetown, Guyana 
Telephone: (592) 2-55846 
Fax: (592) 2-63519 
Guyana Geology and Mines Commission 
P.O. Box 1028 
68 Upper Brickdam 
Georgetown, Guyana 
Telephone: (592) 2-52865 
Fax: (592) 2-53047 
Guyana Gold and Diamond Miners Association 
350 A New Market St. 
North Cummingsburg 
Georgetown, Guyana 
Telephone: (592) 2-52217 
Fax: (592) 2-51828 
Guyana Gold Board 
c/o Guyana Geology and Mines Commission Compound 
68 Upper Brickdam 
Georgetown, Guyana 
Telephone: (592) 2-53173 
Guyana Natural Resources Agency 
41 Brickdam and Boyle Place - Stabroek 
Georgetown, Guyana 
Telephone: (592) 2-66549 
Fax: (592) 2-71211 


Major Publications 
Guyana Geology and Mines Commission: Mineral Resources 
of Guyana, 1997, 29 p. 


Metal Bulletin plc. Industrial Minerals, monthly. 
Mining Journal Ltd. Mining Journal, weekly. 
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TABLE | 
GUYANA: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


Commodity 3/ 1997 1998 1999 2000 2001 
Bauxite, equivalent, gross weight thousand metric tons 2,467 2,267 2,359 r/ 4/ 2,471 r/ 4/ 1,985 
Diamond carats 35,612 50,000 45,440 1/ 4/ 81,706 r/ 4/ 178,698 4/ 
Gold, refined 4/ kilograms 15,033 12,960 12,905 r/ 13,510 r/ 14,183 
Sand 4/ metric tons NA NA 211,300 262,000 270,000 e/ 
Stone, crushed e/ do. 136,000 136,000 129,000 r/ 4/ 120,000 r/ 4/ 120,000 


e/ Esumated. r/ Revised. NA Not available. 
1 Includes data available through April 2002. 
2/ Estimated data are rounded to no more than three significant digits. 


3/ In addition to the commodities listed, a variety of crude construction materials and semiprecious stones was also produced. Available information was inadequate to 
make an estimate of production. 
4' Reported by Guyana Geology & Mines Commission. 


Source: Bureau of Statistics & State Planning Secretariat. 


TABLE 2 
GUYANA: STRUCTURE OF THE MINERAL INDUSTRY IN 2001! 


(Thousand metric tons, unless otherwise specified) 


Commodity Major operating companies and major equity owners Location of main facilities Annual capacity 
Bauxite and alumina: 
Bauxite Bauxite Industry Development Co. Ltd. (BIDCO) Kara Kara, Northeast Dorabece, and East Montgomery 3,500 
(Government, 100%) Mines, MacKenzie, Linden, West Demerara district 
Do. do. Block 2 Manaka, North, and South Mines Kwakwani, 1,500 
East Berbice district 
Do. do. Processing plant, Linden 900 
Do. do. Processing plant, Everton, East Berbice district 700 
Do. C.A. Dayco (private, Venezuela, 100%) (BIDCO contract) _Kwakani area 500 
Do. Green Mining Inc. (Green Construction Co., United Dacouna Mine, Linden NA 
States, 100%) (Guymine contract) 
Do. Aroaima Bauxite Co. (Government, 100%) Aroaima, East Berbice district 2,000 
Alumina BIDCO Alumina refinery, Linden (presently closed) 300 
Gold kilograms Omai Gold Mines Ltd. (Cambior, Inc., Canada, 95%; Omai Mine, Mazaruni-Potaro district 300 
Government of Guyana, 5%) 
Gravel Baracara Quarries (private) u near Bartica, Mazaruni-Potaro district 100 
Silica sand Minerals and Technology Ltd. (Minerals and Chemicals of Sand Hills, Demerara River, West Demerara district 300 
Texas, United States) 
Stone Mazaruni Granite Products Inc. of Guyana (private) Mazaruni River 3,650 
NA Not available. 
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GRENADINES, AND TRINIDAD AND TOBAGO 


By Omayra Bermudez-Lugo 


ANTIGUA AND BARBUDA 


In 2001, the mining sector played a minor role in the 
economies of Antigua and Barbuda. The country experienced a 
slowdown in economic activity during the year. The estimated 
gross domestic product (GDP) growth rate decreased by 1.5% 
compared with that of 2000. The slowdown was attributed to 
the decline in tourism, which accounted for more than one-half 
of the country’s GDP, and to the moderate growth in 
construction activities. Total visitor arrivals decreased by 5.4% 
to 601,988 in 2001 from 636,277 in 2000. Agricultural 
production increased marginally despite a period of drought 
during the first one-half of the year. Manufacturing production, 
however, grew by 3% (Caribbean Development Bank, 2002, p. 
28-31). Exports of petroleum products accounted for 48% of 
the country’s exports, which totaled $40 million in 2000. As of 
July 2002, the population was estimated to be about 67,000 
(U.S. Central Intelligence Agency, 2002a§'). 

The Ministry of Public Works, Utilities, and Energy is the 
Government agency that oversees the mineral industries of 
Antigua and Barbuda. Mineral commodities produced in the 
country were crushed stone, limestone, salt, and sand and gravel. 
In 2000, Devcon International Corp. of the United States 
operated the largest quarry in Antigua, which produced a full 
range of aggregates from boulders to manufactured sand. The 
economy was expected to grow by about 2% in 2002 on the 
basis of growth in construction activities as a result of the 
development of new tourism-related projects (Caribbean 
Development Bank, 2002, p. 28-31). 


ARUBA 


In 2001, mining did not play a significant role in the economy 
of Aruba. The country experienced a slowdown in economic 
activity. Real GDP decreased by 1.0% compared with the 2.5% 
increase in 2000 (Centrale Bank van Aruba, 2002). Leading 
sectors of the economy were tourism, banking, and oil refining. 


'References that include a section twist (§) are found in the Internet References 
Cited section. 
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Tourism, which accounted for 70% of the country’s GDP in 
2000, was particularly affected by the decline in the number of 
arrivals to the island following the events of September 11 in the 
United States. As of July 2002, the population was estimated to 
be about 70,000 (U.S. Central Intelligence Agency, 2002b§). 

In January 2001, E} Paso Energy Corp. of the United States 
completed a $24 billion merger with Coastal Corporation, which 
made El Paso Energy the fourth largest U.S. energy company. 
Coastal Corporation operated a 280,000-barrel-per-day (bbl/d) 
refinery in Aruba. The refinery closed in April 2001 following 
an accidental explosion but resumed operations later in the year 
(El Paso Energy Corp., 2001 §). 


THE BAHAMAS 


In 2001, The Bahamas experienced a slowdown in economic 
activities. The country’s estimated GDP decreased by about 2% 
compared with a 5% growth in 2000. Leading sectors were 
tourism and offshore banking. Economic activity in the country 
was adversely affected by Hurricane Michelle in early 
November and the unexpected contraction in tourism attributed 
to the events of September 11. Despite the downtum, tourism 
continued to be the leading sector of the country’s economy 
(Caribbean Development Bank, 2002, p. 31-32). As of July 
2002, the population was estimated to be about 301,000 (U.S. 
Central Intelligence Agency, 2002c§). Mineral commodities 
produced in the Bahamas were aragonite, cement, refined 
petroleum, salt, sand and gravel, and stone. 

Marcona Ocean Industries of the United States operated an 
aragonite production facility near Bimini and an aragonite 
processing plant in Ocean Cay. The company had a long-term 
lease with The Bahamian Government to mine aragonite on 
three other islands, namely Joulter’s Cay, Tongue of the Ocean, 
and Schooner’s Cay. Aragonite was shipped to the United 
States (Ellicott International, 2002§). Morton Bahamas Salt Co. 
of the United States was the major salt producer on the Islands. 

In July, BHP Billiton Ltd. and Teekay Shipping Corporation 
signed an implementation agreement to form a joint-venture 
company called Teekay Marine Pty. Under the agreement, 
Teekay Marine would contract services to BHP Billiton for its 
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existing shipping fleet. Teekay Shipping held a 70% interest in 
the company, and BHP Billiton held the remaining 30%. 
Teekay Shipping was a Bahama-based provider of international 
crude oil and petroleum product transportation services through 
a fleet of medium-sized oil tankers (Teekay Shipping 
Corporation, 2001 §). 

In 2001, El Paso Corporation of the United States planned to 
increase the capacity of its proposed Seafarer natural gas 
pipeline system to | billion cubic feet per day from 800 million 
cubic feet per day. The Seafarer pipeline will transport gas from 
a terminal at Grand Bahama Island to a gas transmission 
pipeline in Florida. The system was expected to come online in 
summer 2005 (Oil & Gas Journal, 2002). 


BARBADOS 


In 2001, mining continued to play a minor role in the 
economy of Barbados. The country’s GDP decreased by 2.8% 
in 2001 compared with a 3% growth rate in 2000. New oilwell 
drillings were suspended until 2002, and efforts to obtain 
additional output from existing wells were unsuccessful. 
Tourism, which was the country’s major foreign exchange 
earner, was estimated to have declined by 5.9% compared with a 
7.7% increase in 2000. Sugar production fell by 14.7%, and 
construction decreased by 6.3% after five consecutive years of 
growth. The construction boom that began in 1997 as a result of 
private investments in tourism and other commercial projects 
came to an end in 2001 when most of the projects were 
completed (Caribbean Development Bank, 2002, p. 33-34). To 
protect local agricultural and manufacturing goods, the 
Government increased the common external tariff on selected 
extra regional goods, which included cement, clay tiles, 
prefabricated steel buildings, and welded wire mesh, to 60% 
from 20% (Caribbean Update, 2002b). Mineral commodities 
produced in Barbados were cement, clays, crude petroleum, 
limestone, natural gas, and sand and gravel. 

The Ministry of Environment, Energy, and Natural Resources 
is the Government agency responsible for the mining sector of 
Barbados. The country’s energy companies were Barbados 
National Oil Company and National Petroleum Company. 

Production of crude petroleum was 1,000 bbl/d in 2001. 
Crude petroleum was produced by Barbados National Oil 
Company. The company planned to increase production to 
3,000 bbl/d in coming years. Barbados had no refining capacity. 
Crude petroleum was shipped to Trinidad and Tobago for 
refining and then returned for domestic consumption (U.S. 
Energy Information Administration, 2002a§). In 2000, Conoco 
Inc. of the United States and TotalFina Elf of France signed an 
agreement to explore for oil and gas offshore Barbados. In 
2001, TotalFina Elf increased its ownership in the joint venture 
to 70%. Conoco, which held the remaining interest, planned to 
start drilling off southern Barbados in late November 2001. The 
cost of the project was estimated to be $33 million (Caribbean 
Update, 2001a). 

Arawak Cement Company Limited [a wholly owned 
subsidiary of Trinidad Cement Limited (TCL)] was Barbados’ 
sole cement manufacturer. Cementos Mexicanos S.A. de C.V. 
(CEMEX) of Mexico held a 20% interest in TCL. Of Arawak 
Cement’s total production, 60% was exported to several Eastern 
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Caribbean countries and Suriname via a deepwater jetty 
(International Cement Review, 2001). 

Infrastructure projects included the upgrade of the island’s 
two-lane ABC highway and the Queen Elizabeth Hospital. 


BERMUDA 


In 2001, the mining sector continued to play a minor role in 
the economy of Bermuda. The country’s economy was primarily 
based on providing financial services for international 
businesses and luxury facilities for tourists. The GDP based on 
purchasing power parity was estimated to be $2.2 billion in 
2001. Tourism accounted for an estimated 28% of the country’s 
GDP. Agriculture did not play a significant role in Bermuda's 
economy because only 6% of the land is arable. Construction 
materials continued to be important to the island’s economy. In 
2000, exports (mainly reexports) of pharmaceuticals were 
valued at $51 million. International financial services 
contributed more than 60% of Bermuda’s economic output. As 
of July 2002, the population of Bermuda was estimated to be 
about 64,000 (U.S. Central Intelligence Agency, 2002d$). 
Secondary industries included beer brewing, carbonated 
beverage bottling, condiments, concrete blocks, dairy products, 
and ornamental iron working. 

Electricity in Bermuda was provided by Bermuda Electric 
Light Company Limited (Belco). The company had two power 
generating stations. Heavy fuel was transported through a 
pipeline from the Ferry Reach dock in St. George’s Parish to the 
central electricity generating plant in Pembroke Parish, west of 
the city of Hamilton. Natural gas was imported by Shell Oil 
Company and distributed by Bermuda Gas and Utility Company 
(a subsidiary of Belco, Master Limited, and Sunshine Gas, 
which were Bermudian joint-stock companies) (Bermuda 
Online, 2001 §). 


CUBA 


In 2001, Cuba’s GDP increased by 3.0% compared with that 
of 2000. Mining increased by 3.1%; industrial production by 
0.5%; and construction, by 3.6%. Agriculture decreased by 
1.7%, and tourism, by 10% (Naciones Unidas, 2002§). Poor 
performance of the sugar industry, the events of September 11, 
and the strike of Hurricane Michelle were among the reasons 
cited for the downturn in the agriculture and tourism sectors. An 
estimated 54% of the sugar industry was affected by the 
hurricane. Damage to crops and the country’s infrastructure wa: 
estimated to be $1.87 billion. Nickel, sugar, and tobacco were 
Cuba’s leading exports, and tourism represented more than one- 
half of all hard currency earnings (Portela, 2002). The country 
was also a moderate producer of ammonia, cement, chromite, 
copper, gold, gypsum, salt, silica sand, steel, and sulfur. Cuba 
was the world’s sixth leading producer of mined nickel [72,619 
metric tons (t)] in 2001 and the seventh leading producer of 
cobalt (7,321 t) (Kuck, 2002; Shedd, 2002). 

Mining activity in Cuba is regulated by law No. 76.; foreign 
investment, by law No. 77; and the environment, by law No. 88. 
El Ministerio de la Industria Basica 1s the Government entity 
responsible for energy, geology, and mining. Mineral 
concessions are awarded by the Oficina Nacional de Recursos 
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Minerales, which was created in 1995; it is also charged with 
protecting Cuba’s mineral and hydrocarbon resources, 
controlling mineral production, and ensuring the preservation of 
the environment in areas of mineral activity. Geology and 
mining are overseen by the Government companies Union del 
Niquel S.A. and Union Geoldégica Minera S.A. (Geominera). 
Union del Niquel is responsible for the production and 
processing of cobalt and nickel. The company works 
independently and with private companies to produce nickel 
from three active mines in eastern Cuba. Geominera is 
responsible for the exploration and production of all metallic 
and nonmetallic minerals, except nickel. The company works in 
joint ventures (shared risk ventures) with foreign private 
companies. 

Government-owned Cubapetréleo S.A. (CUPET) was 
responsible for exploring, refining, and marketing petroleum. In 
200 1, onshore and offshore acreage in Cuba was available for 
exploration either by direct negotiation with CUPET or through 
several farm-in opportunities. The 110,000-square-kilometer 
Cuban sector of the Gulf of Mexico was subdivided into blocks 
and made available for licensing during the year (Blickwede, 
2001). Of the 59 offshore blocks available for exploration in 
2000, 20 were granted in 2001. The Government expected to 
increase petroleum production to 43.8 million barrels per year 
(MbblI/yr) from more than 18.6 Mbbl/yr in 2001 (U.S. Energy 
Information Administration, 2002b§). Cuba produced 
petroleum from four fields in Boca de Jaruco (discovered in 
1968), Varadero (discovered in 1969), Perifericos (discovered in 
1972), and Pina (discovered in 1989) (U.S.-Cuba Trade and 
Economic Council Inc., 2002§). In April 2001, Pebercan 
Corporation of Canada signed an agreement to acquire Maurel 
& Prom’s block 7 petroleum interests in Cuba. The transaction 
increased Pebercan’s interest to 60% in the Canasi field and 
55™ in the remainder of the block (CCN Newswire, 2001 §). 

Cuba’s principal European trading partner continued to be 
Spain, which was the country’s third major market for exports. 
European Union member countries made up more than 50% of 
foreign joint ventures in Cuba. Spanish investments had been 
traditionally focused on tourism, but in 2000 and 2001, interests 
shifted to other industries, such as cement factories, 
powerplants, and offshore oil exploration (Amuchastegui, 2002). 
At yearend, the number of economic associations operating with 
foreign capital in Cuba increased to 405 from 392 in 2000. 
Countries with the largest investment participation were Canada, 
Italy, and Spain. Nine reciprocal investment protection and 
promotion agreements were signed in 2001; the countries that 
signed the agreements were Cambodia, the Caribbean 
Community (CARICOM), Croatia, Denmark, Finland, 
Honduras, Mexico, Mozambique, and Qatar (Naciones Unidas, 
20028). 

In July, a joint venture was signed between Cuba’s Ministerio 
de la Industria Basica and Ibersuiza of Spain for the operation of 
the Karl Marx cement plant in Cienfuegos. Ibersuiza will own 
two-thirds of the plant, and the Cuban Government, the 
remaining one-third (Amuchastegu, 2002). Cuba had six 
cement plants with a combined total clinker capacity of 5.4 
million metric tons (Mt). The six cement plants were Mariel, 
Cienfuegos, Antemisa, Santiago, Siguaney, and Nuevitas. In 
2000, Ibersuiza signed an agreement with the Government of 
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Cuba to build a new cement plant near the Santiago works. The 
project was a joint venture between Government-owned 
Geominera and Ibercubana de Cementos (a subsidiary of 
Ibersuiza). Cuba had 246 quarries for construction aggregates 
and 32 quarries for marble production. Most of the country’s 
new heavy construction equipment was imported from Asia 
(U.S.-Cuba Trade and Economic Council Inc., 2002§). 

International Barytex Resources Ltd. and Northern Orion 
Explorations Ltd. of Canada entered into an option agreement in 
2001 whereby Barytex would acquire 100% interest in Minera 
Mantua Inc. (a wholly owned subsidiary of Northern Orion in 
Cuba). Minera Mantua held a 50% stake in the Mantua copper 
project. Geominera held the remaining 50% interest in the 
project (Northern Orion Ltd., 2001 §). 

Production of mined nickel (nickel content of nickel oxide, 
nickel-cobalt sulfide, and nickel-cobalt ammonium liquor) was 
72,619 t in 2001. Production of nickel and cobalt came from 
three operations, two of which produced nickel oxide and one 
that produced the intermediate product nickel-cobalt sulfide. 
Cobalt and refined nickel were derived from the treatment of 
mixed sulfides from the Moa S.A. facilities. Moa S.A. was a 
joint-venture company of the Government of Cuba (50%) and 
Sherritt International Corp. of Canada (50%). Production from 
the Moa operation increased by 9.6% from that of 2000 to 
32,360 t of nickel-cobalt mixed sulfide with a nickel content of 
about 29,225 t (Sherritt International Corp., 2002, p. 11). 
Production of nickel oxide was 40,748 t. Nickel produced from 
ammonium liquor was about 1,960 t of nickel. The nickel was 
produced at the nickel oxide plants in Nicaro and Punta Gorda. 

Production of steel decreased to about 269,600 t from 327,300 
tin 2000. Of total produced steel, 75% was exported to the 
Caribbean region and Central America. Total investments in the 
steel industry from January to August 2001 were $14.6 million, 
which was 76% less than the $59.9 million planned for the year 
(Caribbean Update, 2001b). 

Production of petroleum, which continued to increase in 2001, 
averaged 51,000 bbl/d. Natural gas production was 594 million 
cubic meters. Petroleum was imported from Mexico and 
Venezuela to meet domestic demand. The special financial 
agreements that allowed Venezuela to sell petroleum to Cuba 
under preferential conditions collapsed, which left the island 
about 53,000 bbl/d short of domestic demand. As of January 
2002, the country’s proven crude oil reserves were estimated to 
be 750 million barrels (Mbbl), while proven natural gas reserves 
were about 70.8 billion cubic meters (U.S. Energy Information 
Administration, 2002b$). 

Petroleum production in Cuba was sold to the Government. 
Sherritt was the largest producer of petroleum in the country. In 
2001, Sherritt’s gross average output increased by 15% to 
33,888 bbl/d from an average of 29,554 bbli/d in 2000. The 
company’s output accounted for about 66% of Cuba’s total 
petroleum production. Sherritt identified several additional 
exploratory prospects along the northern coast of the country. 
The company participated in the drilling of seven development 
wells and two exploratory wells in 2001 (Sherritt International 
Corp., 2002, p. 23-24). Almost 90% of the crude petroleum 
produced domestically has high sulfur content and can be used 
only for cement manufacturing and power generation. Burmah 
Castrol Group of the United Kingdom had a contract to use 


excess Cuban refining capacity to process lubricants for sale in 
the Caribbean (U.S.-Cuba Trade and Economic Council Inc., 
20028). 

In 2001, in partnership with state-owned Union Eléctrica, 
Sherritt was constructing a 75-megawatt (MW) electric 
generating facility. The company, which already owned a 150- 
MW plant in the country, was studying the construction of 
another 140 MW of capacity. In early 2001, the Cuban 
Government completed construction of a 250-MW electric 
power unit at the Felton powerplant (U.S. Energy Information 
Administration, 2002a§). Sherritt Power (a wholly owned 
subsidiary of Sherrit) held one-third indirect interest in Energas 
S.A. whose powerplants in Boca de Jaruco and Varadero had a 
combined installed capacity of 131 MW. A 20-MW gas turbine 
near the Varadero plant was refurbished to use natural gas from 
the Varadero operations. Electricity output was expected to 
increase by 75 MW for a total generating capacity of 226 MW 
(Sherritt International Corp., 2002, p. 15-16). 


DOMINICA 


In 2001, the mining industry played a minor role in the 
economy of Dominica. The country’s GDP was estimated to 
have fallen by more than 4%. The GDP based on purchasing 
power parity was $262 million in 2001 (U.S. Central 
Intelligence Agency, 2002e§). Most sectors of the economy, 
which included agriculture, distribution, financial services, 
hotels and restaurants, manufacturing, and transportation, 
recorded declines. Banana exports declined by 37.9%, and 
earnings from these exports declined by 34.4%. In the tourism 
sector, visitor arrivals declined by 4.1% during the first three- 
quarters of the year to 202,506 compared with 211,189 in the 
first three-quarters of 2000. Estimated visitor expenditure fell 
by 1.8% to $31.1 million in 2001 compared with $31.8 million 
in 2000 (Caribbean Development Bank, 2002, p. 39-40). 

The economy of Dominica was primarily dependent on the 
services sector. The tourism industry was still underdeveloped 
owing mostly to the country’s rugged coastline, lack of beaches, 
and the absence of an international airport. Agriculture 
accounted for 18% of the GDP, while the services and industry 
sectors accounted for 59% and 23%, respectively. The 
population was estimated to be about 70,000 as of July 2002 
(U.S. Central Intelligence Agency, 2002e§). Dominica’s 
mineral products were cement, clay, limestone, pumice, sand 
and gravel, and volcanic ash. 


DOMINICAN REPUBLIC 


In 2001, real GDP increased by 2.7%; mining, represented 
only 1.6% of the GDP. Total mineral production decreased by 
15.2% principally as a consequence of the decrease in the 
production of nickel. The construction sector increased by 
0.9%. Production of industrial minerals, such as sand and 
gravel, decreased by 3.5% owing mostly to the decrease in 
domestic demand for construction materials (Banco Central de 
la Republica Dominicana, 2002, p. 5). 

The country remained a regional producer of cement, 
ferronickel, gypsum, marble, petroleum refinery products, salt, 
sand and gravel, and steel. Production of such commodities as 
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cement, gypsum, marble, and sand and gravel was solely for 
domestic consumption. Nickel was the major source of foreign 
earnings from the mining sector. Production of gold and silver 
was suspended in 1999 and had not resumed in 2001 (table 1). 
Mining of amber, larimar (pectolite), and limestone was 
undertaken by six small artisanal mining associations in 
Caballero, El Pomier, Extractores de Ambar en la Cumbre, 
Extractores de Ambar en el Valle de Hato Mayor, Extractores de 
Larimar, and Extractores de Piedra Caliza. The Secretaria de 
Estado de Industria y Comercio, through the Direccion General 
de Minerfa, supervised the activities of these miners and 
occasionally provided technical support. The Government 
continued to seek foreign investment for the mining sector. 
Mineral production in the Dominican Republic was by the 
Government and the private sector. 

Law 146 of 1971 regulates mining activities in the Dominican 
Republic. The entity responsible for supervising the sector is 
the General Mining Office of the Ministry of Industry and 
Trade. Under the mining law, concessions are limited to an area 
of 20,000 hectares; foreign companies must establish legal 
domicile in the country by appointing a legal representative; and 
foreign governments cannot obtain concessions. In addition to 
the provisions of the Tax Code, mining activities require the 
purchase of a mining business patent that is issued by the 
Ministry of Industry and Trade. Exports are charged with a 5° 
tax calculated on the free on board price of the minerals 
exported. This payment may be deducted from the income tax 
payable in the same fiscal year in which the export is made 
(European Commerce Chambers—Federation of the Dominican 
Republic, 2001§). The free trade agreement signed in 1998 
between the CARICOM and the Government of the Dominican 
Republic was finally ratified and implemented in December 
2001 by Barbados, the Dominican Republic, Jamaica, and 
Trinidad. Ratifications were pending in Belize, the Eastern 
Caribbean states, and Guyana. The country’s principal 
Caribbean trading partner in 2001 was Trinidad and Tobago 
(Revista Inter-Forum, 20028). 

Direct foreign investment increased by 20% in the first 9 
months of 2001 to $888.9 million. Investments were primarily 
in the areas of agriculture, commerce, communications, 
electricity, free zones, finance, and mining. Total foreign 
investments for the year were estimated to be $1.2 billion 
(Caribbean Update, 2002a). 

Under Decree 947-01, the Government created the industrial 
mining free zones. Free zones were established in the Provinces 
of Altagracia, Azua, Barahona, Boca Chica, Dajabén, 
Pedernales, Puerto Plata, Samana, San Cristébal, and Santiago. 
The industrial mining free zones operated under the 
Commercial, Industrial, and Service Sector decree established 
by law 8-90 of 1990 and law 4315 of 1955. Decree 963-0] 
created the Bauxite Mineral Commission, which is formed by 
the Corporacion de Fomento Industrial, the Direccién General 
de Mineria, and the Unidad Corporativa Minera; they are 
responsible for the marketing and sales of bauxite in the 
Dominican Republic. 

Among the many steps that the Government has taken to 
address the restructuring of the mining industry was the creation 
of the Consejo Nacional para el Desarrollo Minero and the 
Unidad Corporativa Minera (UCM) through Decree 613-00 


U.S. GEOLOGICAL SURVEY MINERALS YEARBOOK—200° 


(Direccién General de Mineria and Unidad Corporativa Minera, 
2002). The Consejo Nacional was formed by the President of 
the Dominican Republic, the Secretary of Industry and 
Commerce, the Governor of the Central Bank, the Technical 
Secretary, the Secretary of Environment and Natural Resources, 
the Judicial Consultant to the Executive Power, the Director of 
Lome IV, the Director of the Industrial Promotion Directorate, 
the President of the Mining Chamber, the President of the 
Dominican Geologic Society, the Director General of Mining, 
and the Executive Director of the UMC. The purpose of the 
UCM is to follow up and serve as an operational collaborator in 
all mining projects in which the Government is a participant. It 
will also arrange for private investments in the mining sector, 
assist Government-owned Rosario Dominicana S.A. in the 
search for strategic partners, and represent the Government’s 
mining rights of the bauxite deposits in Cabo Rojo (Direccion 
General de Mineria and Unidad Corporativa Minera, 2002). 

After conducting an international bidding process, the 
Government granted Newmont Mining Corporation of the 
United States an exploration license for the Ampliacioén Pueblo 
Viejo gold deposit in March 2001. The property is in the 
municipality of Cotui in the Province of Sanchez Ramirez and is 
north of the Pueblo Viejo Mine (Pedro Vasquez Chavez, 
Director, Direccion General de Mineria, written commun., July 
16, 2001). The property is one of the three areas that the 
Government separated for exploration and that have been 
identified as probable gold reserves. 

Before 2000, natural resources in the Dominican Republic 
were not effectively protected. In October 1999, the bill 


-**General Law on Environment and Natural Resources” was 
- submitted to Congress and was approved in August 2000 as law 
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64-00. This law regulates air contamination; hazardous 
products, elements, and substances; domestic and municipal 
waste; soil and water contamination; and the granting of rights 
by the Ministry of Environment and Natural Resources and/or 
municipal authorities for the use of natural resources, including 
caves, coastal and marine resources, forests, minerals, soil, and 


_ water. The Ministry of Environment and Natural Resources is 
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responsible for the administration of the ecosystems, 
environment, and natural resources (European Commerce 
Chambers—Federation of the Dominican Republic, 20018). 

Rosario Dominicana continued to be idle during the year. The 
company operated the Pueblo Viejo Mine and was the country’s 
only producer of gold and silver. By March 2001, the bidding 
process to select a company for the sulfide operation of Rosario 
Dominicana was halted and eventually postponed. 

Production of nickel in ferronickel decreased by 22.2% 
compared with 2000 to about 21,700 t. The downturn in the 
production of nickel was attributed to a 3-month plant shutdown 
by Falconbridge Dominicana C. por A. (Falcondo) that began in 
late October 2001 (Metal Bulletin, 2001). Falcondo was a 
subsidiary of Falconbridge Ltd. of Canada (85.26%), which was 
the only nickel producer in the country; the remaining equity 
was owned by Redstone Resources Inc. (4.1%) and the 
Government (10.64%). Low base-metal prices and weak 


_ demand from the stainless steel market were among the reasons 
“, cited for the shutdown (Falconbridge Ltd., 2002, p. 15). Total 
~ ore milled at Falcondo was about 3.6 Mt. The metal produced 
was Cast into ferrocones that contained about 40% nickel and 
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60% iron. About 45% of production was shipped to Europe; 
40%, to Japan and Korea; and the remainder, to North America 
(Metal Bulletin Monthly, 2001). Falcondo’s production capacity 
is 30,000 metric tons per year (t/yr) of nickel contained in 
ferronickel. The company comprised seven surface-mining 
areas in Caribe, Fraser, Guardarraya, Larga, Ortega, Peguera, 
and Taina. The facilities included a metallurgical treatment 
plant, a crude oil processor, and a 200-MW thermal powerplant. 
Crude oil was piped 80 kilometers (km) to a plant in Bonao. Oil 
was converted into diesel for mobile equipment, naphtha for the 
reduction furnaces, and fuel oil for the powerplant. The excess 
power produced by the plant was sold domestically and diverted 
to the national grid (Metal Bulletin Monthly, 2002a). 
Falcondo’s total proven and probable mineral reserves 
decreased by 4.4 Mt to 60.7 Mt in 2001. 

In 2001, production of gypsum increased by 59.5% to about 
176,000 t (Banco Central de la Republica Dominicana, 2002, p. 
5). Gypsum reserves were estimated to be 800 Mt. Cemex 
Dominicana S.A. (a subsidiary of CEMEX) was the sole 
producer of gypsum during the year; Corporaci6n Dominicana 
de Empresas Estatales held minority interest in the venture 
(Rodriguez-Reyes, 2001). 

Chalk, coquina, and other types of limestone used in the 
construction sector were mined at Pedernales and Polo in the 
Province of Barahona and at El Pomier in the Province of San 
Cristébal. Ideal Dominicana S.A. mined dolomite at Pedernales 
(Rodriguez-Reyes, 2001). 

Production of marble increased by 45% to about 5,900 cubic 
meters in 2001 (Banco Central de la Republica Dominicana, 
2002, p. 5). Mining of marble was by the Asociacion de 
Marmoleros de Caballero (a cooperative of miners formed by 39 
proprietors). About 500 families in 5 communities were said to 
benefit from the mining of marble. Marble reserves in the 
Dominican Republic were estimated to be about 30 million 
cubic meters (Rodriguez-Reyes, 2001). The most significant 
deposits in the country were in the Samana Peninsula. Other 
deposits have been identified in the Provinces of El Ceibo, Hato 
Mayor, La Vega, Puerto Plata, Sanchez Ramirez, and Santiago. 

Production of rock salt was reported to be about 12,200 t in 
2001. Rock salt reserves were estimated to be 70 Mt. The 
Dominican Republic’s only rock salt mine, the Barahona Mine, 
was to the south of the Neyba Valley in Barahona. Salt 
production was transported to the port of Barahona and exported 
to the United States. Barahona’s grinding and sieving salt plant 
had a production capacity of 65,000 metric tons per month. 
Access to the plant was by means of a 5-km dirt road from the 
town of Las Salinas. The plant was not connected to the local 
grid, and water needed in the operation of the plant was 
transported by trucks (Rodriguez-Reyes, 2001). Marine salt also 
was produced in the Provinces of Bani, Barahona, and Monte 
Cristi. Production of sand and gravel decreased by 3.5% 
compared with that of 2000 to about 15.7 million cubic meters 
owing to a decrease in cement sales. The construction sector, 
however, registered a slight increase of about 0.9% (Banco 
Central de la Republica Dominicana, 2002, p. 5, 8). 

Amber in the Dominican Republic was mined by rudimentary 
methods in the communities of El Valle located in the Provinces 
of Hato Mayor, Puerto Plata, and Santiago, and in La Cumbre, 
Los Cacaos, and Palo Alto. To assist the locals in the extraction 
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of amber, the Government provided heavy equipment to 
facilitate access to the amber mines. Pectolite, which ts 
marketed in the Dominican Republic under the name of larimar, 
was produced by a cooperative of artisanal miners in the city of 
Barahona. Alabaster, onyx, and travertine deposits are known to 
exist in the Province of Barahona near Canoa and Vicente 
Noble. Limestone production was used domestically for the 
manufacturing of calcium carbonate, hydrated lime, and 
quicklime aggregates for the construction industry. Kaolin was 
mined in El] Tamarindo (Rodriguez-Reyes, 2001). 

The first reported oil discovery in the Dominican Republic 
was in 1862. Oil seeps were reported near Higuerito. In 1904, 
oil was discovered, and production began at about 400 bbi/d. 
Production, however, was ephemeral and lasted only a week. 
By 1939, another discovery was made; once again, sustained 
production was not attained. Although exploration continued 
throughout the 1960s and 1970s, no oil was produced. In 1991, 
Mobil Oil Corporation acquired 1,556 km of seismic data in 
Ocoa Bay in the southern part of the Dominican Republic. In 
1996, Mobil assigned the concession to Murfin Dominicana Inc. 
(MDI) of the United States. MDI acquired onshore seismic 
data, performed geochemical surveys, and compiled and 
evaluated all the data (Pierce, 2002). 

In 2001, the Dominican Republic did not produce petroleum. 
The country imported crude petroleum and refined products 
from Mexico and Venezuela. MDI continued exploration of its 
concession, which included the Azua and San Pedro Basins. 
The property comprised 1.1 million hectares (2.8 million acres). 
Exploration was concentrated on the eastern Azua Basin, which 
comprised the Higuerito and Maleno onshore oilfields and the 
Ocoa Bay offshore anticline. Reserves at Ocoa have been 
estimated to be 300 MbbI of oil (Pierce, 2002). 

In 2001, the Dominican Republic’s electricity generation 
Capacity was enough to meet the country’s demand. Constant 
power outages related to the Government’s inability to pay 
private generating companies, and the reduction in availability 
of hydroelectric power related to periods of drought were 
straining the system (U.S. Energy Information Administration, 
2001§). Generation, transmission, and distribution of energy in 
the Dominican Republic was by the Government-owned 
Corporacién Dominicana de Electricidad (CDE). In 1997, law 
141-97 ordered the capitalization of CDE, and by 1999, the 
company’s electricity assets had been privatized. Union Fenosa 
of Spain and AES Corporation of the United States took over the 
distribution of electricity in the country. Union Fenosa (through 
its subsidiaries Ede-Norte and Ede-Sur) and AES (through its 
subsidiary Ede-Este) operated in the Dominican Republic. The 
Cayman Power Barge II, which produced 30 MW of power for 
the country, departed in 2001. 

AES and Union Fenosa bought into the distribution networks 
of CDE. Generation plants were bought by a consortium of 
companies that included AES Gener S.A. of Chile and Coastal 
Power Company, Enron, and Seaboard Transcontinental Capital 
Corp. of the United States. The Government retained 
hydropower stations and transmission facilities. Of the 
country’s total power, 40% was provided by independent power 
distributors. The country’s installed capacity was 2,000 MW, of 
which about 400 MW came from hydropower plants. Although 
power demand was about 1,600 MW in 2001, only 1,300 MW 
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was being produced. Power outages in the country were 
attributed to the inability of state institutions to pay for power 
services and to frequent mechanical breakdowns that caused the 
deliberate shutdown of plants by some generators. Future 
investments totaling $2 billion to double generating capacity by 
2004 were planned during the year (Canute, 2001). 

In 2001, foreign firms continued to invest in the country’s 
power infrastructure. Enron and Union Fenosa invested in a 
500-MW gas-powered plant in Punta Caucedo and a 
regasification plant. AES began construction of a 300-MW gas- 
fired plant and a liquefied natural gas importing terminal near 
Santo Domingo. Taiwan also announced the construction of a 5- 
MW diesel-fired plant (U.S. Energy Information Administration. 
20018). 

To strengthen its basic infrastructure to support mining 
activities, the Government was studying a private investment 
proposal for the construction of a cargo and passenger railroad 
to connect Santo Domingo and Santiago in its first phase. 
Second and third phases will connect Dajabon to the southern 
regions of the country and Santiago to Puerto Plata (Russin, 
Vecchi, and Heredia-Bonetti, 2001 §). 


GRENADA 


In 2001, mining did not play a significant role in the economy 
of Grenada. As of July 2002, the population was estimated to be 
about 89,000. The country’s GDP based on purchasing power 
parity was $424 million in 2001 (U.S. Central Intelligence 
Agency, 2002f§). The country’s economy was adversely 
affected during the year mostly because of the downtum in the 
air travel industry as a result of the terrorist attacks of September 
11. Traditionally, tourism has been Grenada’s leading sector 
and the largest earner of foreign exchange followed by 
agriculture and a developing offshore financial service industry. 
About 25% of the country’s GDP has been derived from 
tourism. Grenada’s main export earners in 2001 were cocoa and 
nutmeg. Production of cocoa declined by 37.8% owing, among 
other things, to adverse weather conditions and the reduction in 
the number of farmers and acreage farmed. Banana production 
declined by 14.9% during the first 9 months of the year. 

Activity in the construction sector was slower in 2001 following 
the completion of large commercial projects in the retail and 
tourism sectors. The number of building permits granted during 
the year decreased by 6.4%. Public sector construction activitie: 
were focused on the rehabilitation of roads (Caribbean 
Development Bank, 2002, p. 41-42). Mineral commodities 
produced were limestone and sand and gravel solely for 
domestic consumption. 

From June 2000 to June 2001, foreign investments in Grenada 
were about $83 million compared with $6 million for the same 
time period in 1999. Of total investments, 60% was in the 
construction sector mainly for the construction of hotels; 30%, 
in the manufacturing sector; and 7% in the service sector 
(Washington Times, 2002b). In 2001, about $30 million was 
spent for the infrastructure of the country. The major 
infrastructure projects included disaster rehabilitation, roads, 
and water supply. About $27 million was allocated for 
infrastructure projects in 2002 (Washington Times, 2002a). 
Other infrastructure projects included the $8.1 million to be 
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spent on the island’s sole operational airport at Point Salines to 
resurface the runway and restore arrival and departure halls. 
Plans to construct a new terminal also were underway in 2001 
(Caribbean Airports, 2001 §). 


JAMAICA 


In 2001, Jamaica’s GDP increased by 1.7% compared with 
that of 2000. The output of the mining and quarrying industry 
increased by 3.8% and represented 9.1% of total real GDP; the 
construction sector, by 2.0% and represented 7.5% of real GDP; 
the agriculture sector, by 5.2% and represented 7.3% of real 
GDP; and the manufacturing sector, by 0.6% and represented 
15.5% of real GDP. Despite growth in most sectors of the 
economy tourism decreased by 5.1% compared with that of 
2000. The overall economy was affected by the events of 
September 11, civil disturbances in western Kingston in July, 
and heavy rains during November associated with Hurricane 
Michelle, which resulted in severe flooding (Planning Institute 
of Jamaica, 2002§). Jamaica continued to rank among the 
world’s leading producers of bauxite and alumina in 2001 
(Plunkert, 2002). The country also produced cement, gold, 
gypsum, lime, limestone, refined petroleum products, salt, and 
other construction materials. 

The Ministry of Mines and Energy is the Government agency 
responsible for the mining sector in Jamaica. Legislation that 
governs the mineral sector includes the Mining Act, mining 
regulations, the Minerals (Vesting) Act, mines and health 
regulations, the Bauxite and Alumina (Encouragement) Act, the 
Quarries Control Act, quarries regulations, and the Gunpowder 
and Explosives Act. The Mines and Geology Division supports 
the Ministry through research and ensures compliance with the 
mining laws. The Jamaica Bauxite Institute is responsible for 
monitoring and regulating the bauxite industry and serves as the 
Government adviser in all matters that concern the industry. 
The Bauxite and Alumina Encouragement Act provides for 
waiver of duties on capital expenditures among other things. In 
addition, a provision under the Bauxite and Alumina Industries 
Special Provision Act encourages incentive-based agreements 
between the Government and bauxite/alumina producers. 
Incentives given are an up-to-10-year tax holiday, pay no custom 
duties on capital goods, and pay no withholding tax on 
dividends. An income tax of 33.3% on all profits of mining 
companies, with the exception of bauxite companies, is assessed 
under the Income Tax Act (Mines and Geology Division of 
Jamaica, 2001§). Similar incentives also are available for the 
nonbauxite/industrial minerals sector. The Mining Act and the 
Quarries Control Act governs the prospecting and exploitation 
of mineral resources in Jamaica. The laws and regulations that 
control mining and prospecting are administered by the 
Commissioner of Mines and Geology within the Ministry of 
Mining and Energy (Jamaica Promotions Corporation, 2001). 

The Jamaica Bauxite Institute regulates and monitors the 
operations of bauxite companies, oversees and controls access to 
lands for mining, and monitors environmental effects and 
damages caused by the bauxite mining operations. Once a mine 
closes, bauxite companies are required by law to return the land 
to a productive state (Neufville, 2001§). Talks of a Government 


- proposal to replace Jamaica’s bauxite levy on production with a 
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new system to tax profits were underway in 2001 (Metal 
Bulletin Monthly, 2002b). The Government continued the 
implementation and monitoring of the Jamaica National 
Environmental Action Plan. In April 2001, the National 
Environment and Planning Agency (NEPA) was created. The 
NEPA was the product of a merger among the Natural 
Resources Conservation Authority, the Town Planning 
Department (TPD), and the Land Development and Utilization 
Commission. Among the NEPA’s objectives are the integration 
of environmental, planning, and sustainable development 
policies and programs in Jamaica (National Environmental and 
Planning Agency, 20028). 

Production of minerals in Jamaica was by the Government and 
the private sector. The bauxite and alumina industry was being 
constrained by a lack of additional refining capacity. In 2001, 
total bauxite production (crude bauxite for exports plus bauxite 
converted to alumina) increased by 10% to about 12.4 Mt 
compared with that of 2000; the increase was a result of the 
resumption of production at the Gramercy refinery in Louisiana, 
which was one of the facilities to which Jamaica shipped ore to 
be refined (Caribbean News Agency, 2001§). Production of 
alumina was 3.5 Mt compared with 3.6 Mt in 2000. The 
decrease in production of alumina was attributed to the 
temporary closure of the Jamalco refinery in October 2001 
following a strike. In 200I, a joint venture was signed between 
Glencore International AG of Switzerland and Jamaica Bauxite 
Mining Ltd. for the operation of Jamaica’s Ewarton and 
Kirkvine alumina refineries. Glencore entered the venture by 
acquiring Alcan Inc.’s 93% interest in the operations. The 
remaining 7% will be owned by Jamaica Bauxite Mining. The 
joint venture will operate under the name of West Indies 
Alumina. The refineries have a combined capacity of 1.2 
million metric tons per year (Mt/yr) of alumina (Engineering and 
Mining Journal, 2001). Glencore also owned aluminum 
production facilities in the United States through Century 
Aluminum Company. 

Alumina Partners of Jamaica (Alpart) [a joint venture between 
Kaiser Aluminum Corporation of the United States (65%) and 
Norsk Hydro A/S of Norway] was planning a 250,000-t/yr 
expansion of their plant, which has capacity of I.5 Mt/yr 
(Financial Times, 2001). Jamaica’s Kaiser Bauxite plant 
restarted shipments to the Gramercy alumina refinery in 
Louisiana during the year. The plant had been closed following 
an explosion in 1999. The Government owned 51% of Kaiser 
Jamaica Bauxite Company, and Kaiser Aluminum owned the 
remaining 49%. 

The Jamalco aluminum refinery in Halse Hall, Clarendon 
Parish, was shut down towards the end of the year following a 
strike that began in October. Jamalco was a joint venture 
between Alcoa Inc. (50%) and the Government (50%) (Mining 
Journal, 2001). 

In 1986, in collaboration with the Canadian International 
Development Agency, the Government conducted an island- 
wide metallic mineral survey. The survey reported 210 positive 
geochemical anomalies. Of these anomalies, 17 were in the area 
of Main Ridge, Clarendon Parish. In June 1989, an exploration 
license was granted to Jamaican Mining Company Ltd. At the 
time, BHP International Mineral Exploration acquired an 
interest in the prospect. The prospect was then optioned to 
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Orvana Minerals Corporation (a Canadian exploration company 
that created a local subsidiary under the name of Clarendon 
Mining Ltd.). In 1996, Clarendon Mining Ltd. created an 
interest in favor of Ausjam Pty of Australia to develop a mine in 
Main Ridge. The mining lease was granted in June 1997. 
Ausjam began operating the Pennants gold mine in May 2001. 
During the year, 214 kilograms (kg) of gold and 95 kg of silver 
were produced. Gold mined at Pennants was exported to 
Australia and Canada (Carlton Baxter, Director of Economic 
Minerals Section, Ministry of Mining and Energy of Jamaica, 
written commun., August 2002). 

Jamaica produced approximately 11 Mt of aggregate in 2001 
(table 1). The three most widely used aggregates by volume 
were marl-fill (5.4 Mt), crushed stone (2.3 Mt), and sand and 
gravel (2.2 Mt). Rugby Jamaica Lime and Minerals Ltd. (a 
subsidiary of Rugby Group ple of the United Kingdom) was a 
major lime producer. Lime produced at the Rugby plant was 
sold primarily to domestic alumina refineries; small quantities 
also were sold domestically to the sugar estates and to Ausjam’s 
gold mine. Rugby Group was a partner of Clarendon Lime Ltd. 
of Jamaica. The company’s market share was about 36% of all 
lime used in the country, and its output accounted for 
approximately 95% of all lime produced from noncaptive kilns 
(World Cement, 2001). 

In 2001, Jamaica depended on imported petroleum for more 
than 90% of its energy needs. Most of the crude was imported 
from Mexico and Venezuela. The petroleum sector was shared 
by the Government and the private sector. Petroleum 
Corporation of Jamaica (PCJ), which is a statutory corporation 
under the Ministry of Mining and Energy, had the exclusive 
right to explore for oil, to develop petroleum resources, to 
negotiate import contracts, to operate refineries, and to sell 
petroleum and petroleum products in Jamaica. PCJ’s 
subsidiaries were Petrojam Limited, which operated the oi! 
refinery, and Petcom Limited, which was the marketing and 
retailing company (Petroleum Corporation of Jamaica, 2001 §). 

The Government, through Jamaica Public Service Company, 
Limited (JPSCo), which was the country’s main power provider, 
generated, transmitted, and distributed most of the electric 
power in Jamaica. The Government owned 23 generating plants 
that produced 73% of the country’s power requirements. Five of 
the plants were steam-generating units, eight were 
hydropowered, eight were gas turbines, and two used diesel fuel. 
The company had an installed generating capacity of 660 MW, 
which included independent power producers. In an effort to 
liberalize the electricity sector, the Government granted private 
companies the opportunity to take charge of any new power 
generation in the country through independent power producers 
(Petroleum Corporation of Jamaica, 2001 §). 

In March 2001, the Government sold 80% of JPSCo to Mirant 
Corporation of the United States at a cost of $201 million; the 
Government maintained a 20% interest in JPSCo. Mirant 
planned to add an additional 385 MW of generating capacity to 
the system. Initially, the company planned to build a 25-MW 
oil-fired steam generator, followed by an additional 40-MW 
combustion turbine and another 40-MW unit that will be added 
to the Bogue generating facility in 2002. Other installations 
were planned for the Hunt's Bay generating facility in 2005 
(Jamaica Public Service Company, Limited, 2001§). The 
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bauxite and alumina sector consumed about 40% of all 
electricity in Jamaica. In 2001, Jamaica was considering 
importing liquefied natural gas (LNG) from Trinidad. Petrojarr 
operated a 36,000-bbl/d refinery (Petroleum Economist, 2002). 

Plans to build a 20-MW wind farm near Newport, Mancheste 
Parish, were underway in 2001. The project was a partnership 
between PCJ and Renewable Energy Systems Limited of the 
United Kingdom. Of the country’s energy needs, 90% was 
satisfied by using petroleum-based products. The wind farm 
project was expected to enhance Jamaica’s energy-producing 
capacity and to reduce its reliance on imported oil. Among 
PCJ’s functions was the implementation of Jamaica’s energy 
policy; this was aimed at promoting investment in renewable 
energy sources in an effort to reduce the country’s oil import 
bill, which was Jamaica’s largest import cost item (Petroleum 
Corporation of Jamaica, 2001 §). 

In June, the French company Bouygues was awarded the 
contract to begin construction of the first phase of the Highway 
2000 project; this will be a four-lane highway that in its first phas: 
will run between Kingston and Williamsfield, Manchester Parish. 
The first phase of the project was scheduled to be completed in 3( 
months and will cover 74 km. The cost of the project was 
estimated to be $390 million. Bouygues will be responsible for 
raising $283 million, and the Government will be responsible for 
securing the remaining $107 million, which will be made availabl 
to Bouygues in the form of a loan concession to be repaid by cash 
flows generated from the project (Jamaica Gleaner, 2001 §). 


MONTSERRAT 


Since the eruption of the Soufriere Hills volcano in 1995, the 
downward trend in economic activity in Montserrat has been 
steady. In 2001, however, the level of contraction was lower. Real 
GDP decreased by 4.8% compared with a decrease of 6.7% in 200( 
and 12.6% in 1999. As of July 2002, Montserrat’s population was 
estimated to be about 8,400. Several major public sector projects. 
such as the construction of a new police station, fire stations, and 
new housing projects, were scheduled during the year. Although 
the country lacked adequate infrastructure to transport tourists, total 
tourist arrivals for the first 10 months of the year increased by 8.7°o 
to 12,392 from 11,399 during the same period in 2000. The 
country could only be accessed by helicopter or ferry. The 
construction of a new $17 million airport was expected to begin in 
2002. Agricultural production was affected by a period of drought 
during the first half of the year. During the first 10 months of 2001. 
the United Kingdom committed $7.6 million to help restructure the 
island’s economy. The provision of adequate housing remained onc 
of the major problems. Although efforts to develop new housing 
continued in 2001, 547 persons were still on the housing register, 
140 were in shelters, and 229 in temporary accommodations 
(Caribbean Development Bank, 2002, p. 47-48). Mineral 
commodities produced were modest amounts of sand and gravel 
and other quarry products. 


NETHERLANDS ANTILLES 
Mining did not play a significant role in the economy of the 


Netherlands Antilles in 2001. The GDP based on purchasing 
power parity was estimated to be $2.4 billion. Exports were 
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valued at $276 million. Leading sectors in the economy were 
offshore finance, petroleum refining, and tourism. Agriculture 
‘accounted for about 1% of the total GDP owing mostly to the 
_lack of arable land. Most consumer and capital goods were 
imported from Mexico and the United States. As of July 2002, 
‘ the population was estimated to be about 214,000 (U.S. Central 
Intelligence Agency, 2002g§). 
; Devcon International Corp. produced and distributed ready- 
: mix concrete and concrete block in St. Maarten. In 2001, the 
- company completed the dredging of a lagoon adjacent to the St. 
: Maarten Airport expansion and the construction of a central-mix 
‘concrete batch plant for the company’s quarry operations. 


: SAINT KITTS AND NEVIS 
t 


In 2001, the mining sector, which consisted mainly of the 
. supply of construction materials, played a minor role in the 
. economy of Saint Kitts and Nevis. As of July 2002, the 
. population was estimated to be about 38,700 (U.S. Central 
Intelligence Agency, 2002h§). Estimated real GDP growth 
. decreased by 2% during the year. Sugar production increased 
_by 24.6% in 2001 compared with a 1.8% increase in 2000; sugar 
. exports increased by 25.3% compared with 0.4% in 2000. 
. Construction activities, mostly related to tourism, decreased 
during the year. Significant projects included the construction 
of the Royal St. Kitts Beach Resort and Casino, the Paradise 
Beach Resort, and the Gulf View Resort. Government-financed 
activities included ongoing reconstruction of the J.N.F. General 
Hospital, the rehabilitation of Port Zante, the construction of the 
Nevis Airport Tower, and the resurfacing of roads (Caribbean 
. Development Bank, 2002, p. 48-49). 


. SAINT VINCENT AND THE GRENADINES 


' 

, 1In2001, mining did not play a significant role in the economy 

- of Saint Vincent and the Grenadines. The estimated GDP based 

_ on purchasing power parity was $339 million. Agriculture 

, represented 10% of GDP, and the services and industry sectors 

- accounted for 64% and 26%, respectively. In 2000, exports 

. were valued at $53.7 million; export commodities were 

, arrowroot starch, bananas, dasheen (taro), eddoes, and tennis 
racquets. Despite moderate growth in tourism and services, little 

, development of new industries was initiated. As of July 2002, 

. the population of Saint Vincent and the Grenadines was 

, estimated to be about 116,000 (U.S. Central Intelligence 

, Agency, 200218). 

In 2001, Saint Vincent and the Grenadines was expected to 

, import 1,000 barrels of refined oi! from Venezuela under the 

, Caracas Energy Accord. The accord is an expansion of the San 

_ José Agreement and establishes an arrangement for Caribbean 
countries to purchase petroleum products on concessionary 

_ terms from Venezuela. Under the agreement, the country will 

have to expand its fuel storage capacity (Alexander’s Gas and 
Oil Connections, 2002b$). 


TRINIDAD AND TOBAGO 


Trinidad and Tobago’s real GDP increased by 3.5% in 2001 
, following a trend of 8 consecutive years of economic growth 
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that began in 1994. The nonpetroleum sector grew by 4.3%, and 
growth in the petroleum sector increased moderately by 0.7%. 
The petrochemical subsector increased by 11.3% mainly as the 
result of an increase in the production of ammonia and 
methanol. Output increased in most subsectors of the economy 
with the exceptions of agriculture, petroleum, and refinery 
products. Agriculture production decreased by 16% owing 
mainly to industrial unrest at the country’s sugar factory and the 
effects of bad weather on the cocoa and coffee industries. 
Production of petroleum decreased by about 5.3% following an 
average trend of a 2.4% per year decrease in production since 
1997; refinery output decreased by about 2.8% owing partly toa 
reduction of crude oil imported for processing (Central Bank of 
Trinidad and Tobago, 2002, p. 5). Trinidad and Tobago’s 
petrochemical industries and the iron and steel sector benefited 
from the availability of inexpensive natural gas. The country 
also produced asphalt, cement, direct-reduced iron (DRI), 
limestone, and natural gas liquids. 

The Ministry of Energy and Energy Industries was the agency 
responsible for the management and development of the 
petroleum and mineral resources of Trinidad and Tobago. The 
Ministry’s major functions were leasing and licensing areas for 
petroleum exploration and production, regulating and managing 
all oil and gas activities, and administering domestic marketing 
of petroleum products, natural gas transmission and sales, 
petrochemical manufacture, and other natural-gas-based 
industries. The Ministry also was responsible for formulating 
and implementing legal instruments for the petroleum industry. 
It shared responsibilities for the collection of petroleum 
revenues accruing to the state and the administration and 
management of the minerals sector with the Ministry of Finance 
(Ministry of Energy and Energy Industries, 20028). 

Mineral commodities in Trinidad and Tobago were produced 
by the Government and the private sector. Exploration and 
development of natural gas continued in 2001. Two important 
discoveries were made during the year. In May 2001, BP 
Trinidad and Tobago announced the discovery of about 28 billion 
cubic meters of gas at the first of four wells targeted for drilling 
under the company’s 2001 exploration program (Central Bank of 
Trinidad and Tobago, 2002, p. 5). The second discovery was by 
BHP Billiton of Australia. BHP discovered | billion barrels of oil 
and planned to begin production in 2004. The company planned 
to invest $500 million to develop the Greater Angostura field off 
the northeastern coast of Trinidad (Alexander’s Gas and Oil 
Connections, 2002a§). In 2001, the Government invited 
exploration bids for seven new offshore blocks anticipating a 
growth in demand for natural gas related to the expansion of the 
Atlantic LNG project. From 1997 to 2001, drilling increased at 
an average of 7.8% per year. In 2001, a total of 16 wells were 
drilled (Central Bank of Trinidad and Tobago, 2002, p. 5). 

In October, National Gas Company of Trinidad and Tobago 
(NGC), through its subsidiary NGC Iron Company Limited, 
acquired 100% of the shares of Trinidad Iron Carbide Inc. The 
plant, which included the Savonetta pier No. 3, had a rated 
capacity of 300,000 t/yr of iron carbide. NGC planned to 
upgrade the Savonetta pier to provide services to gas-based 
plants in Point Lisas for the import and export of raw materials 
and products. National Energy Corporation (a wholly owned 
subsidiary of NGC) owned and managed the harbor and four 
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other specialized pier facilities at Point Lisas (National Gas 
Company of Trinidad and Tobago, 20028). 

In 2001, production of ammonia (nitrogen content) increased 
by 11.7% to 3.0 Mt from 2.7 Mt in 2000. Exports of 
nitrogenous fertilizers increased by 19.6% during the year 
(Central Bank of Trinidad and Tobago, 2002, p. 7). Steel was 
produced by an integrated minimill owned by Caribbean Ispat 
Limited (a subsidiary of Ispat International N.V.). Production of 
billets, crude steel, and wire rods decreased in 2001. Production 
of DRI increased by about 30% to 2.2 Mt (Burt Gransaull, 
Marketing Manager, Caribbean ISPAT Limited, oral commun., 
August 2002). 

In 2001, production of crude petroleum decreased by 5.3% to 
41.4 Mbbl from 43.6 Mbbl in 2000. Petroleum production had 
been falling at an average rate of 2.4% per year since 1997. A 
reversal of this trend was expected for 2002 following the 
discovery of new wells in 2001. The amount of petroleum 
exported in 2001 was 18.3 Mbbl compared with 19.2 Mbbl in 
2000. Production of refinery products decreased by 2.8% to 
55.9 Mbbl from 57.5 MbbI in 2000 (Central Bank of Trinidad 
and Tobago, 2002, p. 5). 

Production of natural gas increased by 6.5% to 16.5 billion 
cubic meters in 2001 from 15.5 billion cubic meters in 2000. 
The major users of natural gas in the country were the 
petrochemical industry (41%), Atlantic LNG Company of 
Trinidad and Tobago (30%), and the power-generating industry 
(12%). The Ministry of Energy commissioned two studies in the 
sector—one to determine the level of natural gas reserves in the 
country, and the other, to produce a plan for further development 
of the industry. Atlantic LNG exported 2.77 Mbbl of LNG to 
the United States and Spain in 2001. Work continued on 
Atlantic LNG’s trains 2 and 3; train 2 was expected to begin 
production in the fourth quarter of 2002, and train 3, in the third 
quarter of 2003. In 2001, production of natural gas liquids was 
7.5 Mbbl compared with 6.9 Mbbl in 2000 (Central Bank of 
Trinidad and Tobago, 2002, p. 6). | 
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Major Sources of Information 


Academia de Ciencias de la Republica Dominicana 
Calles Las Damas, Esquina El Conde 
Santo Domingo, Republica Dominicana 
Telephone: (809) 687-6315 
Fax: (809) 685-6443 

Banco Central de la Republica Dominicana 
Santo Domingo, Republica Dominicana 
Telephone: (809) 688-2359 
Fax: (809) 686-7488 

Camara Minero-Petrolera de la Republica Dominicana 
Avenida John F. Kennedy, Edificio Plaza Compostela 
Suite 302 
Santo Domingo, Republica Dominicana 
Telephone: (809) 540-5591 
Fax: (809) 540-5570 

Caribbean ISPAT Limited 
P.O. Bag 476, Point Lisas 
Couva, Republic of Trinidad and Tobago 
Telephone: (868) 636-2211 
Fax: (868) 679-3774 

Central Bank of Trinidad and Tobago 
P.O. Box 1250 
Port of Spain, Republic of Trinidad and Tobago 

Falconbridge Dominicana, C. por A. 

Ave. Maximo Gomez No. 30 

Santo Domingo, Republica Dominicana 
Telephone: (809) 682-6041 

Fax: (809) 730-2663 

Farmland MissChem Limited 

P.O. Bag 38, North Caspian Dr. 

Couva Post Office, Point Lisas 

Couva, Republic of Trinidad and Tobago 
Telephone: (868) 679-4045 

Fax: (868) 636-3768 

Lake Asphalt of Trinidad and Tobago Ltd. 
Brighton 
La Brea, Republic of Trinidad and Tobago 
Telephone: (868) 648-7511 
Fax: (868) 648-7433 

Ministry of Mining and Energy 
Mines and Geology Division 
P.O. Box 141, Hope Gardens 
Kingston 6, Jamaica 
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Ministry of Energy and Energy Industries 
Republic of Trinidad and Tobago 
Level 9, Riverside Plaza 
Besson Street 
Port of Spain, Republic of Trinidad and Tobago 
Telephone: (868) 623-6708 
Fax: (868) 625-0306 

Rosario Dominicana S.A. 

Pueblo Viejo 

Cotui, Republica Dominicana 
Telephone: (809) 685-1121 
Fax: (809) 689-7994 
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Secretaria de Estado de Industria y Comercio 


Direccién General de Mineria 

Edificio Gubernamental Juan P. Duarte 

Piso 10, Ave. México, Esquina Leopoldo Navarro 
Santo Domingo, Republica Dominicana 
Telephone: (809) 685-819] 

Fax: (809) 686-8327 


Unidad Corporativa Minera 


Ave. Los Proceres 

Esquina Fontainebleau 

Santo Domingo, Republica Dominicana 
Telephone: (809) 565-7283 

Fax: (809) 683-0659 
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TABLE 1 
ISLANDS OF THE CARIBBEAN: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


Country and commodity 1997 1998 1999 2000 2001 
. ARUBA e/ 2/ 
Petroleum refinery products thousand 42-gallon barrels 65,000 65,000 65,000 100,000 100,000 
Sulfur, byproduct of petroleum 50,000 50,000 50,000 77,000 77,000 
BAHAMAS, THE e/ 3/ 
Salt 900,000 900,000 900,000 900,000 900,000 
Stone, argonite 1,200,000 1,200,000 1,200,000 1,200,000 1,200,000 
BARBADOS 3/ 4/ 
Cement, hydraulic 172,728 259,181 252,929 267,659 270,000 e/ 
Clay and shale 120,000 120,000 150,000 150,000 150,000 e/ 
Gas, liquefied petroleum e/ 42-gallon barrels 20,000 20,000 20,000 20,000 20,000 
Gas, natural: 
Gross million cubic meters 28 37 47 38 38 e/ 
Marketed e/ do. 12 15 15 15 15 
Limestone e/ 1,500,000 1,500,000 5/ 1,500,000 1,500,000 1,500,000 
Sand e/ 200,000 200,000 5/ 200,000 200,000 200,000 
Petroleum: 
Crude thousand 42-gallon barrels 328 585 708 560 365 e/ 
Refinery products do. 2,653 2,277 - ~ ~ 
CUBA 3/ 6/ 
Asphalt 59,400 68,400 73,300 69,000 r/ 70,000 e/ 
Cement, hydraulic 7/ 1,700,600 r/ 1,713,400 1,784,600 1,632,700 1,324,100 8/ 
Chromite 44,000 46,000 52,000 56,300 1/ 60,000 e/ 
Cobalt, mine output, Co content: 7/ 9/ 
Oxide, oxide sinter, sulfide, ammoniacal liquor precipitate 2,768 ¢/ 3,135 ¢/ 2,996 1/ 3,322 r/ 3,910 10/ 
Sulfide and ammoniacal liquor precipitate 2,358 1/ 2,668 r/ 2,537 1/ 2,841 1/ 3,411 10/ 
Copper, mine output, Cu content 2,208 1,351 1,090 1,346 ¢/ 1,000 e/ 
Feldspar 14,700 14,400 4,800 1/ 6,700 r/ 7,000 e/ 
Gas, natural, marketed thousand cubic meters 37,200 124,200 460,000 574,100 r/ 594,600 8/ 
Gold e/ kilograms 250 1,000 1,000 1,000 1,000 
Gypsum e/ thousand tons 130 130 130 130 130 
Iron and steel, steel, crude 342,000 283,327 302,662 327,300 r/ 269,600 8/ 
Kaolin 11,500 11,000 10,400 9,700 r/ 10,000 e/ 
Lime thousand tons 106 93 92 82 r/ 80 e/ 
Nickel, Ni content: 
Mine output, oxide, oxide sinter, sulfide, ammoniacal liquor 
precipitate 58,796 r/ 64,605 1/ 63,508 r/ 67,754 r/ 72,619 10/ 
Metallurgical products: 9/ 
Granular oxide, oxide sinter, powder 33,571 38,192 37,510 39,228 r/ 40,748 10/ 
Sulfide 24,507 25,176 24,999 27,288 29,914 10/ 
Ammoniacal liquor 717 o/ 1,237 r/ 999 1/ 1,238 f/ 1,958 10/ 
Total 58,795 1/ 64,605 r/ 63,508 1/ 67,754 1/ 72,620 
Nitrogen, N content of anhydrous ammonia e/ _ thousand tons 135 135 135 135 135 
Petroleum: 
Crude 1 1/ thousand 42-gallon barrels 9,425 10,823 13,777 17,382 18,609 8/ 
Refinery products do. 60,000 60,000 60,000 60,000 60,000 
Salt 163,600 134,600 159,100 177,000 r1/ 180,000 e/ 
Sand cubic meters 1,949,100 1,861,200 1,775,700 1,989,300 r/ 2,000,000 e/ 
Silica sand do. 92,900 94,500 91,200 52,400 r/ 50,000 e/ 
Stone, crushed do. 2,919,600 2,860,000 2,950,300 3,301,300 3,300,000 
Sulfur, byproduct of petroleum e/ 5,000 5,000 5,000 5,000 5,000 
Zeolites 37,500 41,700 37,000 37,400 37,500 e/ 
DOMINICAN REPUBLIC 12/ 
Cement, hydraulic 1,835,017 1 884,562 2,000,000 e/ 2,194,000 r/ 2,413,400 
Gold kilograms 2,349 1,424 651 _ ~ 
Gypsum 13/ 115,000 80,000 81,249 110,044 176,000 e/ 
lron and steel: 
Ferroalloys, ferronickel 84,897 69,419 85,000 r/ 84,900 r/ 84,900 e/ 
Steel, crude 82,479 35,874 42,893 35,801 35,800 e/ 
Limestone thousand tons 1,000 e/ 1,000 e/ 605 703 881 
Marble 13/ cubic meters 2,126 2,687 2,700 4,057 5,881 


See footnotes at end of table. 
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ISLANDS OF THE CARIBBEAN: PRODUCTION OF MINERAL COMMODITIES 1/ 


TABLE 1--Continued 


(Metric tons unless otherwise specified) 


Country and commodity 
DOMINICAN REPUBLIC--Continued 12/ 
Nickel, Ni content: 
Mine output, laterite ore 
Metal, ferronickel: 14/ 
Smelter 


Shipments 
Petroleum refinery products: 


Liquefied petroleum gas thousand 42-gallon barrels 
Gasoline, motor do. 
Kerosene do. 
Jet fuel do. 
Distillate fuel oil do. 
Residual fuel oil do. 
Total do. 
Salt: 
Marine e/ 
Rock 
Total 
Sand and gravel 13/ thousand cubic meters 
Silver kilograms 
GUADELOUPE e/ 3/ 15/ 
Cement 
Lime 
Pumice 
Salt 
HAITI e/ 16/ 
Sand and gravel: 
Gravel cubic meters 
Sand do. 
Stone, marble do. 
JAMAICA 
Aluminum: 17/ 
Bauxite, dry equivalent, gross weight thousand tons 
Alumina do. 


Cement, hydraulic 17/ 

Clay 17/ 

Gold 17/ kilograms 
Gypsum 17/ 


Lead, refined (secondary) 17/ 
Lime 17/ 


Petroleum refinery products thousand 42-gallon barrels 
Salt 
Silica sand 17/ 
Silver kilograms 
Stone: 17/ 

Limestone thousand tons 


Marble, cut and/or polished 


Marl and fill thousand tons 
Sand and gravel do. 
MARTINIQUE e/ 3/ 15/ 

Cement, hydraulic 


Lime 


Petroleum refinery products _ thousand 42-gallon barrels 
Pumice 
Salt 

NETHERLANDS ANTILLES e/ 2/ 
Petroleum refinery products thousand 42-gallon barrels 
Salt 


Sulfur, byproduct of petroleum 
SAINT KITTS AND NEVIS e/ 


Sand and gravel 


Stone, crushed 
See footnotes at end of table. 
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1997 1998 1999 2000 2001 
49,152 40,311 39,997 39,943 30,800 e/ 
32,588 25,220 24,455 1/ 27,829 / 21,662 
32,581 26,554 24,012 27,226 r/ 27,230 

409 480 433 450 e/ 450 e/ 

1,925 1,877 1,906 1,900 e/ 1,900 e/ 

88 84 71 90 e/ 90 e/ 
1,74] 1,763 1,788 1,800 e/ 1,800 e/ 
2,754 2,888 2,656 2,700 e/ 2,700 e/ 
4,359 4,506 4,408 4,400 e/ 4,400 e/ 

11,276 11,598 11,262 11,300 e/ 11,300 e/ 
50,000 50,000 50,000 50,000 50,000 

10,479 5,672 10,000 r/ 12,200 12,200 e/ 

60,479 55,672 60,000 r/ 62,200 62,200 e/ 
10,894 12,933 15,398 16,246 15,680 
12,406 7,409 3,140 - - 
230,000 230,000 230,000 230,000 230,000 
5,000 5,000 5,000 5,000 5,000 
210,000 210,000 210,000 210,000 210,000 
48,000 48,000 50,000 49,000 49,000 
400,000 400,000 427,300 5/ 450,000 450,000 
2,000,000 2,000,000 2,053,500 5/ 2,000,000 2,000,000 
100 100 100 131 5/ 131 
11,987 12,646 11,688 11,127 12,370 
3,394 3,440 3,570 3,600 3,540 
588,287 557,991 503,713 521,343 521,350 
- - - - 9] 
- - - - 214 
263,662 154,451 235,900 330,441 320,323 

800 e/ 800 e/ 800 r/e/ - - 
199,419 227,300 226,882 267,215 281,853 

5,255 5,142 3,607 3,600 3,600 e/ 
16,498 15,606 19,090 19,068 19,070 
12,089 6,128 9,400 6,700 8,244 

- - - - 95 
3,350 3,201 3,300 3,420 3,488 
1,500 750 375 150 150 e/ 
4,198 3,900 4,490 4,720 5,422 
1,928 1,839 1,580 2,100 r/ 2,205 

220,000 220,000 220,000 220,000 220,000 
5,000 5,000 5,000 5,000 5,000 
4,800 4,800 4,800 4,800 4,800 
130,000 130,000 130,000 130,000 130,000 
200,000 200,000 200,000 200,000 200,000 
76,303 5/ 78,169 5/ 80,000 80,000 80,000 
432,225 5/ 487,373 5/ 500,000 500,000 500,000 
28,616 5/ 30,000 30,000 30,000 30,000 
100,000 200,000 211,849 5/ 214,700 5/ 215,000 
105,000 105,000 105,000 121,266 5/ 121,270 S/ 
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TABLE 1|--Continued 
ISLANDS OF THE CARIBBEAN: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


Country and commodity 1997 1998 1999 2000 2001 
TRINIDAD AND TOBAGO 

Asphalt, natural 18/ 15,396 18,735 12,600 7,467 r/ 19/ 16,216 19/ 
Cement, hydraulic 18/ 652,500 690,400 688,400 742,645 19/ 708,146 19/ 
Gas, natural: 18/ 

Gross million cubic meters 9,137 10,294 13,240 15,483 16,496 

Marketed do. 7,379 8,651 11,917 14,170 r/ 15,111 
Iron and steel: 

Direct-reduced iron 18/ 1,140,000 1,073,333 1,379,000 1,530,000 20/ 2,186,382 20/ 

Steel, crude 20/ 778,125 r/ 809,270 r/ 762,199 r/ 753,125 r/ 696,111 

Semimanufactures (billets) 20/ 747,000 18/ 776,900 18/ 723,900 723,000 668,267 
Lead, refined (secondary) e/ 1,600 1,600 1,600 1,600 1,600 
Natural gas liquids 19/ thousand 42-gallon barrels 4.113 5,254 5,753 18/ 6,932 7,521 
Nitrogen, N content of anhydrous ammonia 21/ 1,771,700 2,271,300 2,720,300 r/ 2,679,669 1/19/ 3,036,307 19/ 
Petroleum: 19/ 

Crude thousand 42-gallon barrels 45,166- 44,759 45,662 18/ 43,593 41,374 

Refinery products do. 33,525 49,019 53,320 18/ 57,533 55,870 
Stone, limestone 22/ thousand tons 1,219 1,100 1,100 e/ 1,815 r/ 19/ 975 19/ 
Sulfur, byproduct of petroleum e/ 23/ 15,000 15,000 15,000 15,000 15,000 


e/ Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. r/ Revised. -- Zero. 

1/ Table includes available data through October 2002. 

2/ In addition to commodities listed, crude construction materials (lime, sand, stone, and so forth) may be also produced, but data on such production are not available, 
and information is inadequate to make reliable estimates of output levels. 

3/ In addition to commodities listed, crude construction materials (sand and gravel, and so forth) may be also produced, but data on such production are not available, 
and information is inadequate to make reliable estimates of output levels. 

4/ Barbados also produced stone, but data on such production are not available, and information is inadequate to make reliable estimates of output levels. 

5/ Reported figure. 

6/ Cuba also produced marble and stone, but data on such production are not available, and information is inadequate to make reliable estimates of output levels. 

7/ Source: Anuario Estadistico de Cuba. 

8/ Source: Sitio del Gobierno de la Republica de Cuba at URL http://www.cubagob.cu. 

9/ The Government of Cuba reports figures of nickel-cobalt content of granular and powder oxide, oxide sinter, and sulfide production. The cobalt content of reported 
nickel-cobalt production was determined to be 1.16% of granular and powder oxide, 1.21% of oxide sinter, 7.56% of sulfide, 33% of ammoniacal liquor. The 
remainder of reported figures would represent the nickel content. 

10/ Sources: Cuba Web, International Nickel Study Group, and Sherritt International Corp. Sitio del Gobierno de La Republica de Cuba at URL http://www.cubagob.ct 
11/ Production has been converted from metric tons to barrels using the U.S. Department of Energy's Energy Information Administration's factor of 6.449 barrels per 
metric ton of crude petroleum. 

12/ In addition to commodities listed, crude construction materials (gravel, stone, and so forth) may be also produced, but data on such production are not available, and 
information is inadequate to make reliable estimates of output levels. 

13/ Source: Banco Central de la Republica Dominicana. 

14/ Source: Falconbridge Dominicana C. por A. 

15/ Guadeloupe and Martinique also produced stone, but data on such production are not available, and information is inadequate to make reliable estimates of output 
levels. : 

16/ In addition to commodities listed, asphalt, lime, and salt may be also produced, but data on such production are not available, and information is inadequate 

to make reliable estimates of output levels. 

17/ Source: Ministry of Mining and Energy of Jamaica. 

18/ Source: Central Bank of Trinidad and Tobago Annual Economic Survey. 

19/ Source: Ministry of Energy and Energy Industries of Trinidad and Tobago. 

20/ Source: Carribbean Ispat Limited. 

21/ Source: International Fertilizer Industry Association. 

22/ Reported, in cubic meters, as in 2000, blue limestone, 415, and yellow limestone, 616; and in 2001, blue limestone, 481, and yellow limestone, 73. Low-density 
limestone conversion factor of 1.76 metric tons per cubic meter. 

23/ Sulfur as a byproduct of natural gas may be produced, but information is inadequate for reliable output estimates. 
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THE MINERAL INDUSTRY OF 


MEXICO 


By Ivette E. Torres 

In 2001, Mexico’s gross domestic product (GDP) was $617.5 The Mining Law covers exploration for production and 
billion’ ($920 billion in terms of purchasing power parity); this beneficiation of minerals. It removes many of the restrictions 
was a decrease of 0.3% from that of 2000 after a 6.6% increase of the previous law regarding the participation of private and 
(revised) from that of 1999, which was the largest increase in 19 foreign companies in the Mexican mining industry at a time 
years (Banco de México, 2002§'). The largest decrease was in when the Government was privatizing State mining companies 
the construction sector (4.5%), followed by the manufacturing and decontrolling its mining reserves. The Mining Law permits 
sector (3.9%); mining decreased by 0.6%. The value of total direct investment with up to 100% ownership of equity in 
exports decreased by almost 5% to $158.4 billion. Exports of exploration and development and allowed up to 100% foreign 
petroleum were 8% of total exports. Imports, which exceeded participation in production. 
exports, totaled $168.4 billion, which was a decrease of 3.5% This law permits the participation of the private sector in 
from those of 2000; petroleum accounted for 11% of Mexico’s the production of some minerals previously reserved to the 
imports (Instituto Nacional de Estadistica, Geografica e Government, such as coal, iron, phosphorus, potassium, and 
Informatica, 2002§). Inflation decreased to 6.5% (U.S. Central sulfur. Minerals or substances exempted from the law are 
Intelligence Agency, 20028). hydrocarbons, radioactive minerals, substances contained in 

Like the rest of the economy, Mexico’s mineral sector was suspension or dissolution in subterranean waters as long as 
affected by a number of factors in 2001. Low metal prices, they did not originate from mineral deposits different from the 
the strength of the currency, and high energy prices had components of the land, rocks, or their fragmentation that could 
great impacts on the health of the sector. The situation was only be used for the fabrication of materials for construction 
aggravated by the economic slowdown of the U.S. economy; or ore destined for such purposes, products derived from the 
the United States was the largest importer of Mexico’s mineral fragmentation of the rocks mined principally by open pit, and 
production. Large and small producers were forced to close salt formed by evaporation of brines from playas. 
mines, and several projects that were scheduled for development The exploration concessions are awarded for 6 years and are 
were halted. not renewable. Exploitation concessions are awarded for 50 

Investment in the mining sector by companies associated with years and are renewable for a similar period. The 1992 Law 
the Camara Minera de México (Mexican Chamber of Mines) eliminates the concession for ore beneficiation plants. 
decreased by 46% to $380 million, after a decrease of 12% in On February 15, 1999, revisions to the mining regulations 
2002 and 24.7% in 1999 (Camara Minera de México, 2000, p. were published in the Diario Oficial de la Federacién. The 
38; 2001, p. 48; 2002, p. 9). In 1997, investment in the mining new regulations were geared to increase the participation of 
sector had reached a level of $1.2 billion (Metals & Minerals the private sector in mining and the competitiveness of the 
Latin America, 2001e). mining companies in Mexico. The regulations decreased the 


administrative procedures by 20% and established time limits 


povernment holes andyrogrems for most of the procedures. The regulation also established | 


Under the Mexican Constitution, minerals are part of the automatic approval when no Government response has been 
national patrimony. Under article 27 of the Constitution, received by the expiration of the time limit. The Public Service 
the Mining Law is the Government legislation that governs Manual on Mining-Related Issues was published in July 1999. 
Mexico’s mining industry. The Mining Law of 1992 became The manual established administrative procedures for all mining 
effective in September 1992 and was amended in 1996. The matters of the mining law and its regulations. 
amendment was published in the Diario Oficial de la Federacién In 1994, the responsibility for the mining sector was 
(Official Diary of the Federation) on December 24, 1996. transferred to the Secretaria de Comercio y Fomento Industrial 
———— (SECOFI). In 2001, SECOFI was renamed Secretaria de 
Pash spel reir pee edu aN ae een pees Economia. Direccién General de Minas is responsible for 

“References that include a section twist (§) are found in the Internet revisions to the Mining Law and its regulations, and granting 
References Cited section. mining concession titles. 


This and previous Minerals Yearbook chapters on Mexico have benefited from the work of Ing. Javier Moya Ruiz, who retired 
from the U.S. Embassy in Mexico City in April 2003 after 15 years of service. His dedication and collaboration, his in-depth 
research, and his timely reporting of events and issues that affected Mexico’s mineral industry have characterized the individual 
technical support to the U.S. Bureau of Mines and the U.S. Geological Survey (USGS) in the areas of mining and mineral 
processing. His understanding of Mexico’s mineral industry and his ability to communicate with industry and Government officials 
at the highest levels were great assets to the USGS. 
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Environmental Issues 


Although various environmental laws and regulations have 
been promulgated since 1946, protection of the environment 
became a priority for the Government of Mexico because the 
population has increased and the mining industry has grown 
in size and importance. Accordingly, La Ley General del 
Equilibrio Ecolégico y Proteccién al Ambiente (the General 
Law of Ecological Balance and Environmental Protection) 
(LGEEPA), which is a key element of environmental 
legislation, was passed in 1992 (Ordal and Moya, 1996, p. 

5). Environmental responsibilities that resided in various 
Government agencies were transferred to the Secretaria del 
Medioambiente, Recursos Naturales, y Pesca (Ministry of 
Environment, Natural Resources, and Fisheries) (SEMARNAP) 
in 1994. Enforcement of environmental regulations is 
buttressed by the Environmental Attorney’s Office. 

Under SEMARNAP, mineral exploration and mining required 
a number of environmental permits and authorizations to 
conform to the statutes of LGEEPA starting with a preliminary 
environmental impact statement for all major activities or 
projects. Besides an operating license, the necessary permits 
for any mine or plant include explosives, hazardous material 
handling, land use, water discharge, and water well usage. 
Other regulations are concerned with dumps and tailings, 
electrical transformers, gas and dust emissions, noise, and 
storage of oil and fuel. 

Water-discharge regulations are specified in the Federal 
Law Concerning Water Rights (LFDMA) of January 1992 
and the National Water Law of December 1992. According to 
the LFDMA, water pumped from mining works is not subject 
to discharge fees as long as it is not used in the “exploitation 
and/or metallurgical treatment of ore” or for other industrial 
or domestic use. Discharge fees, however, are required for 
water that contains more than 2,500 milligrams per liter of 
total dissolved solids, unless the discharged water can meet 
the minimum quality standards set by the Consejo Nacional de 
Agua (CONAGUA). Although water discharged to runoffs or 
water basins is also exempted from payments of a discharge 
fee if it meets CONAGUA water-quality standards, all other 
types of water discharge require payment of a fee according to 
schedules set in the LFDMA. 

In 1998, SEMARNAP published the Norma Oficial Mexicana 
NOM-120-ECOL.1997 in the Diario Oficial de la Federacion. 
The law established environmental protection for direct mining 
activities in coniferous forests, deciduous tropical forests, dry 
and temperate climate with xerophilous underbrush, and holm 
oaks. In January 1999, a clarification of the law was published 
by SEMARNAP. 


Production 


As an important mineral producer, Mexico ranked among 
the top world producers in a variety of nonfuel minerals. 
According to the U.S. Geological Survey, it was the world’s 
leading producer of bismuth (with 30% of the world’s total), 


celestite (with 47% of the world’s total), and silver (with 15% of 


the world’s total), as shown in table 1, and a significant supplier 
of mining and mineral products to the United States. In 2001, 
Mexico maintained its position as an important producer of 
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many mineral commodities despite losing ranking status on 
several of them-fluorspar, 2d (with 15% of the world’s total); 
cadmium, 5th; barite, gypsum, lead (mine), and molybdenum, 
and zinc (mine), 6th; salt and graphite, 7th; manganese ore 
(metal content) and sulfur 9th; copper (mine), 11th; cement, 
12th; and gold and crude steel, 17th. 

In 2001, the total value of Mexico’s mineral production 
(excluding petroleum and natural gas) increased to $4.77 billion 
in 2001 from $4.33 billion in 2000 (revised); metals contributed 
43% of the total, or $2.1 billion. Production of sand and gravel 
(combined) was the highest in terms of value of all mineral 
commodities (excluding petroleum and natural gas) at $896 
million; this was a I1% increase from that of 2000. Copper 
ranked second after sand and gravel and contributed $659 
million, or about 28% of the metal value and 12% of the total. 
Silver and zinc followed with about 21% and 20% of the metal 
value, respectively. The value of coal production was $226 
million, or 4.7% of mineral production (excluding petroleum 
and natural gas) and about 8.4% of industrial mineral value 
(Consejo de Recursos Minerales, 2002, p. 25). The value of 
production of cement and steel was unavailable. 

Geographically, northern Mexico dominates the production 
of minerals. A few States produced a large portion of Mexico's 
minerals. The State of Sonora was the leading producer of 
copper with more than 80% of the total output. Sonora was the 
largest producer of gold followed by the State of Durango. The 
State of Zacatecas was the principal producer of silver. The 
State of Chihuahua was the leading producer of lead and zinc. 

Petroleum continued to dominate Mexico’s mineral sector. 
Petrdleos Mexicanos S.A. de C.V. (PEMEX), which was 
Mexico’s national petroleum company, had revenues of $51.2 
billion and provided almost 70%, or $35.8 billion, in direct and 
indirect taxes (Petrédleos Mexicanos S.A. de C.V., 2002b, p. 65) 
Mexico was the world’s sixth largest producer. In the Wester 
Hemisphere, only the United States produced more crude 
petroleum during 2001 (Petrdleos Mexicanos S.A. de C.V., 
2002c, p. 65). 


Trade 


In 2001, Mexico’s total exports were valued at $158.4 
billion. Of that total, the value of mineral exports (excluding 
petroleum and natural gas) accounted for $1.2 billion, or 
less than 1% of the total. The value of metal exports totaled 
$866 million, or 70.3 % of total mineral exports (excluding 
petroleum and natural gas). Total imports were valued at $168. 
billion. Mineral imports (excluding petroleum and natural gas’ 
accounted for $1.7 billion, or 1% of total imports (Consejo de 
Recursos Minerales, 2002, p. 125, 129). 

During the year, about 72.7% of Mexico’s mineral exports 
went to the United States, and 55.3% of its mineral imports 
originated in the United States (Consejo de Recursos Minerale: 
2002, p. 126, 134). The value of exports to the United States 
increased, and the value of imports from the United States 
decreased. 

Silver was the largest source of foreign exchange with $320 
million, or 21.3% of total mineral exports, followed by copper 


Where necessary, 2000 values have been converted from Mexican pesos 
(Mex$S) to U.S. dollars at the rate of Mex$9.4556=US$1.00. 
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($248.7 million) and zinc ($113.6 million) (Consejo de Recursos 
Minerales, 2002, p. 122). 


Metal imports were led by gold with 26% of the value of the 


total followed closely by copper with 23.8%. Industrial mineral 
imports were led by coal and coke with a combined 11.6% 

of the value of total mineral imports (Consejo de Recursos 
Minerales, 2002, p. 131-132). 


Mexico exported 624 million barrels (Mbbl) of crude 


petroleum with a value of $11.6 billion, $3 billion less, or a 
22% decrease, compared with that of 2000. Mexico was a net 


importer of natural gas and refinery products. Of the total crude 


exports, 75.1% of the petroleum exported went to the United 


States followed by Spain (8.4%) and the Netherlands Antilles 


(7.7%). About 2.4% of Mexico’s exports went to countries 


_ ascribed to the San José Accord (Barbados, Belize, Costa 


Rica, the Dominican Republic, El Salvador, Guatemala, Haiti, 


_ Honduras, Jamaica, Nicaragua, and Panama). The average 

. export price for Mexican crude was $28.57, which was a 24.6% 
, decrease compared with that of 2001 (Petréleos Mexicanos S.A. 
, de C.V., 2002a, p. 46-49). 


Structure of the Mineral Industry 


In 1994, Government responsibilities for the mining sector 


» were transferred from the Secretaria de Energia, Minas e 
| Industrial Paraestatal (SEMIP) to SECOFI. SEMIP then became 
, the Secretaria de Energia and retained the responsibilities 


€ 


for electricity and petroleum. In 2001, SECOFI became the 
Secretaria de Economia. 
The Coordinacién General de Mineria, which is the Secretaria 


, de Economia’s highest office charged with mining policies, 


Yon Te 
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; is responsible for fostering new investment and maintaining 


a healthy mining sector. It is supported by the Consejo 

de Recursos Minerales (CRM), the Direccién General de 

Minas, the Direccioén General de Promocién Minera, and the 
Fideicomiso de Fomento Minero. The CRM is responsible 

for integrating the inventory of Mexico’s national resources. 
The main functions of the Direccién General de Minas are to 
award mining concessions and to maintain the national mapping 
and mining registers. The Direccién General de Promocién 
Minera is responsible for promotion of the mining sector, which 
includes incentives for the domestic and foreign investment in 
the sector. The Fideicomiso de Fomento Minero is responsible 
for financial, administrative, and technical assistance to the 
mining sector by the Government. 

The Camara Minera de México, which is another important 
organization in Mexico’s mining sector, promotes the interest 
of the private sector and maintains the dialogue between the 
private mining sector and the Government. Other prominent 
mineral-related organizations include the Asociacién 
Nacional de Fabricantes de Cal (National Association of Lime 
Manufacturers), the Camara Nacional de la Industria del 
Hierro y el Acero (National Chamber of Iron and Steel), the 
Federacién Nacional de Mineros Pequefios (National Federation 
of Small Miners), and the Instituto Mexicano del Aluminio A.C. 


i (Mexican Aluminum Institute). 


In 2001, employment in the mineral sector totaled 262,574; 


" this was a 1.4% decrease from 285,625 (revised) in 2000. 


Of the total, 36,931 were employed in the production and 


¥ beneficiation of nonmetals; 23,199, in the extraction and 
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beneficiation of metals; 133,775, in the manufacturing of 
nonmetallic mineral products; and 68,669, in base-metal 
industries (Camara Minera de México, 2002, p. 11). Nearly 

all miners were represented by the Sindicato Nacional de 
Trabajadores Mineros, Metalurgicos y Similares de la Republica 
Mexicana. The Confederacién de Trabajadores de México, 
which was the largest Mexican union, represented the cement 
employees. 

Several large diversified companies—Corporacion Industrial 
San Luis S.A. de C.V., Empresas Frisco S.A. de C.V., Grupo 
Acerero del Norte S.A. de C.V. (GAN), Grupo México S.A. de 
C.V., and Industrias Pefioles S.A. de C.V. (Pefioles}—dominated 
the production of nonfuel minerals (table 2). These companies 
operated about 40 mining units throughout the country. The 
medium-sized mining companies operated 20 mining units and 
produced 100% of the celestite, feldspar, fluorspar, gypsum, and 
silica sand and almost 90% of the graphite. The small-sized 
mining companies operated 170 mining units and produced 
almost 75% of the kaolin. 

Mexico’s cement industry was dominated by Cementos 
Mexicanos, S.A. de C.V. (CEMEX), which was the world’s 
third largest producer of cement after LaFarge Group of France 
and Holderbank AG of Switzerland. Cementos Apasco, S.A. de 
C.V., and Cooperativa Manufacturera de Cemento Portland La 
Cruz Azul S.C.L. also were important producers of cement in 
Mexico. 

The production of crude petroleum, basic petrochemicals, 
and natural gas, which was also reserved for the Government 
under article 27 of the Constitution, was entrusted to PEMEX. 
It operated through Pemex Exploracién y Produccién 
(Pemex Exploration and Production), Pemex Refinacién 
(Pemex Refining), Pemex Gas y Petroquimica Basica 
(Pemex Gas and Basic Petrochemicals), Pemex Petroquimica 
(Pemex Petrochemicals), and Pemex Internacional (Pemex 
International). At yearend 2001, PEMEX’s total employment 
was 138,701 (Petréleos Mexicanos S.A. de C.V., 2002b, p. 28). 


Commodity Review 
Metals 


Copper.—In 2001, mine production of copper in Mexico 
increased slightly to 367,279 metric tons (t). Through its 
subsidiaries Industrial Minera México S.A. de C.V. (IMMSA), 
Mexicana de Cananea S.A. de C.V., and Mexicana de Cobre 
S.A. de C.V., Grupo México was Mexico’s largest copper 
producer with 85% of the production. Mexicana de Cobre’s La 
Caridad mine in the State of Sonora was Grupo Mexico’s largest 
producer with about 140,800 t of copper in concentrate and 
20,600 t of copper by solvent extraction/electrowinning (SX- 
EW). The second largest producing mine was Cananea, which 
was owned by Grupo Mexico through its subsidiary Mexicana 
de Cananea S.A. de C.V. Production from Cananea was 82,200 
t of copper in concentrate and 40,000 t of copper by SX-EW. 
Expansion of the Mexicana de Cananea SX-EW plant was 
completed by yearend. IMMSA’s underground mines produced 
28,400 t. Cananea had Mexico’s largest reserves of copper 
with 16.74 million metric tons (Mt) in copper recoverable by 
concentration and 5.14 Mt in copper recoverable by SX-EW 
(Grupo Mexico S.A. de C.V., 2002, p. 13-14). 
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Pefioles, which was one of Mexico’s largest mining 
companies, was a small producer of copper in 2001 with about 
3% of the country’s output. During the year, the company 
continued its surface diamond drilling exploration program in its 
Milpillas copper project in the State of Sonora. The company 
expected to conclude the prefeasibility study on Milpillas by the 
second quarter of 2002 and planned to produce 60,000 metric 
tons per year (t/yr) of electrowon copper beginning in 2005 
(Industrias Pefioles S.A. de C.V., 2002, p. 19). 


Gold and Silver—Mexico’s mine production of gold was 
23,543 kilograms (kg), which was a 10.7% decrease compared 
with that of 2000. Pefioles was the largest producer of gold 
with an output of about 10,800 kg (reported as 347,585 ounces) 
(Industrias Pefioles S.A. de C.V., 2002, p. 19). La Herradura, 
which was a mine operated by Minera Pendmont S. de RL. de 
C.V [a joint-venture company of Pefioles (56%) and Newmont 
Mining Corporation (44%)] in the State of Sonora, was 
Mexico’s largest gold mine with an output of almost 7,000 kg. 
Production from the open pit La Herradura began in 1998 and 
contributed to 36% of Pefioles total output, or 3,900 kg (reported 
as 125,407 ounces) in 2001. At La Herradura, a third leaching 
pad was under construction during the year, which was expected 
to be completed by the first quarter of 2002; the goal was to 
increase production by about 20% (Industrias Pefioles S.A. de 
C.V., 2002, p. 17). La Ciénega in the State of Durango was 
Pefiles second largest gold producer with 32% of the company’s 
production. 

Empresas Frisco S.A. de C.V. closed two of its precious 
metals mines during the year—the San Francisco del Oro mine 
in the State of Chihuahua and San Felipe in the State of Baja 
California. The San Felipe had been producing gold and silver 
since 1994 (Metals & Minerals Latin America, 2001c). 

In 2001, Minera Hecla S.A. de C.V. (a subsidiary of Hecla 
Mining Company of the United States) began production from 
its San Sebastian silver and gold mine in the State of Durango. 
The mine was about 90 kilometers (km) northeast of the city 
of Durango. Hecla acquired the mine, which is in the Saladillo 
exploration concession, from Monarch Resources Investment 
Limited in 1999. Production from the San Sebastian mine 
began with surface mining and followed by the development of 
the underground operation. Production from the Francine vein 
began in September by cut-and-fill stoping. In April, Hecla 
acquired a plant to process San Sebastian’s ore from BLM 
Minera Mexicana S.A. de C.V. for $7.4 million. The plant, 
which is about 100 km from the San Sebastian mine, had a 
capacity to process about 450,000 t/yr of ore. Ore processing 
was by conventional leaching, counter current decantation, 
and Merrill Crow precipitation. The precipitate was refined 
by Pefioles in Torreén, State of Coahuila. Silver and gold 
production from San Sebastian was 29,548 kg and 497 kg, 
respectively. At yearend, proven and probable reserves were 
266,839 kg (reported as 8,579,060 ounces) of contained silver 
and 2,839 kg (reported as 91,267 ounces) of contained gold 
(Hecla Mining Co., 2000, 2002§; Metals & Minerals Latin 
America, 2001d, p. 5). 

Mexico was the world’s largest silver producer. In 2001, mine 
production increased to 2,759 t. Pefioles, which was the largest 
producer, owned Fresnillo (Proafio) in the State of Zacatecas, 
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which was the world’s largest producing mine. The mine, with 
one of the lowest cash costs in the industry, produced more 
than 50% of Pefioles’ silver production during the year. After 
a recent expansion, Proafio milled 1.4 Mt of ore (Industrias 
Pefioles S.A. de C.V., 2002, p. 17). 

Despite being offered financing to begin full development of 
La Colorada silver mine in west central Mexico, Pan American 
Silver Corp. opted to defer construction of the mine and mill 
complex and, instead, began production at a small scale. 

The company cited low silver prices and difficult hedging 
requirements by the project lenders for the decision. During the 
year, the company slowly increased production to a level of 200 
metric tons per day. Production for 2001 totaled about 24,300 
kg (reported as 782,853 ounces) of silver. Pan American Silver 
acquired 100% of La Colorada in 1998. At $4.50 per ounce of 
silver, $275 per ounce of gold, and $1,000 per metric ton of zinc 
at yearend 2001, the project’s proven reserves totaled 424,600 

t with 506 grams per ton (g/t) silver and 0.46 g/t gold in oxide 
ore and 201,400 t with 581 g/t silver, 0.53 g/t gold, 1.07% zinc. 
and 2.17% lead in sulfide ore. Probable reserves were estimated 
to be 1.89 Mt with 426 g/t silver and 0.56 g/t gold in oxide ore 
and 227,200 t with 531 g/t silver, 0.43 g/t gold, 1.00% zinc, and 
2.41% lead (Pan American Silver Corp., 20028). 


Iron and Steel.—The iron and steel industry in Mexico 
continued to be affected by low world prices and oversupply. 
Production of iron ore decreased by about 22% to 8.78 Mt. 
Production of pig iron decreased by 10.2% and that of direct- 
reduced iron (DRI) decreased by 34.3%. 

From September 2000 through January 2001, the high cost of 
natural gas forced Hylsamex S.A. de C.V. to close temporarily 
or reduce production of its DRI plants in Monterrey, State of 
Nuevo Leén, and Toxtla, State of Puebla. As prices declined, 
Hylsamex announced that it would reopen its 4M DRI 
plant, which had been closed in January 2001. In June, two 
other plants in Monterrey were to open, at least temporarily 
(Hylsamex S.A. de C.V., 2000§, 2001a8§, b§). 

In 2001, production of steel decreased by 14.7% to about 
13.3 Mt, the lowest level since 1997. Minimills were the 
largest contributors to the production with about 3.1 Mt. The 
largest integrated producer was AHMSA (a subsidiary of 
GAN) with 3 Mt. After being the largest producer in 1999 
and 2000, Ispat Mexicana S.A. de C.V. (IMEXA) in Lazaro 
Cardenas, Michoacan (a subsidiary of Ispat International N.V.), 
reduced output by 34% to 2.4 Mt. Hylsamex produced 2.2 
Mt, and Siderurgica Lazaro Cardenas-Las Truchas S.A. de C.V. 
(Sicartsa), 1.7 Mt. The only producer that increased crude steel 
Output during the year was Tubos de Acero S.A. de C.V. in the 
State of Veracruz (Camara Nacional de la Industria del Hierro y 
del Acero, 2002, p. 12). 

On September 5, Mexico’s Government increased import 
tariffs to steel imports from countries without a free trade 
agreement with Mexico. The tariffs were scheduled to be in 
effect for a year (Hylsamex S.A. de C.V., 20028). 


Lead and Zine.—Mexican mine production of lead 
decreased slightly compared with that of 2000 to about 136,40C 
t. Production has been decreasing since 1997 when it reached 
about 174,600 t. The largest producer continued to be Pefioles 
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with about 58% of the total. Naica in the State of Chihuahua 
was Pefioles’s largest producing lead mine with an output of 
about 43,000 t. IMMSA produced 25% of the lead in 2001 from 
four of its mines. Santa Barbara in the State of Chihuahua was 
IMMSA’s largest producing mine with 20,900 t (Grupo México 
S.A. de C.V., 2002, p. 25). Mexico’s refinery production 

of primary lead was 143,345 t, which was a slight increase 
compared with that of 2000 (table 2). 

Mine production of zinc increased by 9.2% to 428,828 t 
compared with that of 2000. During the year, Pefioles became 
Mexico’s largest producer of zinc, surpassing Grupo México’s 
output and producing 51% of the country’s total. Since 
1997, Pefioles’s production has increased by about 81%. The 
company’s production in 2001 increased by 44,000 t, in part 
because of its new mine Francisco I. Madero in the State of 
Zacatecas, which was inaugurated in September. The mine, 
which required an investment of $121 million, had reserves of 
36.7 Mt with 4.05% zinc, 0.42% lead, 0.19% copper, and 27 
g/t gold. Production capacity was 110,000 t/yr of zinc. Pefioles 
expected Francisco I. Madero to reach its production capacity 
by the second quarter of 2002. Production from the mine was 
being refined at Pefioles’s subsidiary Met-Mex Pefioles S.A. de 
C.V. in Torreén, State of Coahuila; its capacity was expanded 
to 220,000 t/yr of zinc (Industrias Pefioles S.A. de C.V., 2002, 
p. 18, 35, 38). The largest producing zinc mine for the year, 
however, was Charcas (a subsidiary of Grupo México) in the 
State of San Luis Potosi with a production of 63,900 t (Grupo 
México S.A. de C.V., 2002, p. 18). Low zinc prices during the 
year forced IMMSA and Pefioles to close several mines. One of 
the mines that were closed during the year was Minera Rey de 
Plata in the State of Guerrero [a joint venture of Pefioles (51%), 
Dowa Mining Co. (39%), and Sumitomo Corporation (10%)]. 
The mine, which had been inaugurated in September 2000, 
was closed in December 2001 (Industrias Pefioles S.A. de C.V., 
2002, p. 17, 34). Three of IMMSA’s zinc-producing mines— 
Rosario in the State of Sinaloa, Santa Eulalia in the State of 
Chihuahua, and Velardefia in the State of Durango—also were 
closed. 

The feasibility study of the San Nicolas polymetallic deposit 
in the State of Zacatecas was completed at yearend. The study, 
which estimated a capital cost of $245.6 million for the project, 
called for an open pit mine with a capacity to produce about 
80,000 t/yr of zinc, 55,000 t/yr of copper, 440 kilograms per 
year (kg/yr) of gold, and 46,600 kg/yr of silver. The study 
estimated proven and probable reserves at San Nicolas to be 65 
Mt with 1.32% copper, 2.04% zinc, 0.53 g/t gold, and 32.1 g/t 
silver. Because of the low zinc price that prevailed during 2001, 
the joint-venture partners in the project, Teck Cominco Ltd. and 
Western Copper Holdings Ltd., decided to postpone plans to 
begin development of the property (Mining Journal, 2002). 

Mexico’s production of refined zinc increased by 29% from 
that of 2000. The main reason for the increase was the output 
increase from Met-Mex Pefioles, which increased by 54% 
compared with that of 2000 after the company completed the 
expansion in December 2000. In 2001, Pefioles produced 
64% of Mexico’s refined zinc. The Met-Mex electrolytic plant 
reached a production capacity utilization of 89% (Industrias 
Pefioles S.A. de C.V., 2001, p. 5; 2002, p. 35). 
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Manganese and Ferroalloys.—Production of manganese 
(metal content of ore produced) in 2001 decreased by 36% 
to 99,751 t. Production was by Minera Autlan S.A. de C.V. 
The company produced manganese carbonate, oxide nodules, 
ceramic-grade manganese dioxide, battery-grade manganese 
dioxide, and manganous oxide. The company had three 
ferroalloy plants in Mexico. It produced silicomanganese 
and medium- and low-carbon ferromanganese in the Tamés 
plant in the State of Veracruz. The Teziutlan plant in the State 
of Puebla produced silicomanganese. Ferromanganese and 
silicomanganese were produced at the Gémez Palacio plant 
in the State of Durango. Among the factors that contributed 
to Autlan’s manganese production decrease were the adverse 
situation of the Mexican and United States steel markets and 
the high price of natural gas, which resulted in the temporary 
stoppage of nodule production. Production of ferroalloys also 
decreased significantly. Output of ferromanganese decreased by 
34% to 60,000 t, and production of silicomanganese decreased 
by 31% to 74,000 t. Output was affected by the reduction 
in crude steel output in Mexico, which was the result of low 
steel prices and domestic consumption, and an increase in 
steel imports to Mexico. Mexico’s ferroalloy exports, which 
decreased by 45%, were affected by the strength of the Mexican 
currency and the world steel oversupply situation (Camara 
Minera de México, 2002, p. 71; Camara Nacional de la Industria 
del Hierro y del Acero, 2002, p. 2, 30). During the year, Autlan 
agreed with its creditors to reschedule a $70 million debt. The 
company was also forced to close its Gdmez Palacio and Tamés 
ferroalloys plants temporarily because of market conditions. In 
August, Autlan was reportedly looking for a investment partner 
among the leading world producers of ferroalloys (Metals & 
Minerals Latin America (200 1a, b). 


Industrial Minerals 


Fluorspar.—Mexico was the world’s second largest producer 
of fluorspar after China. In 2001, it produced about 14% of the 
world’s total despite production decreasing by 2.5% to 619,498 
t compared with that of 2000. The State of San Luis Potosi 
was the leading producer with almost 75% of the country’s 
production. Cia. Minera Las Cuevas S.A. de C.V., which had 
operations in the States of Coahuila and San Luis Potosi, was 
the leading producer with a capacity of 520,000 t/yr. 


Limestone.—In 2001, production of limestone in Mexico 
increased by 8.5% compared with that of 2000 to 63.3 Mt. The 
State of Coahuila was the largest producer with 8.7 Mt. The 
second largest producing State was Quintana Roo with 7.4 Mt. 
In Quintana Roo, limestone was produced by Industriales del 
Carmen S.A (CALICA), which was a joint venture between 
Vulcan Minerals Company of the United States and Empresas 
ICA Sociedad Controladora (ICA). Aggregate production 
from CALICA was marketed mainly in the U.S. Gulf Coast. 
In January, Vulcan Minerals Company announced its intent 
to purchase ICA’s 50% equity in the joint venture for $121.1 
million. In addition to the limestone quarry, the processing 
plant, and the deepwater port, Vulcan purchased the Vulica 
Shipping Co. Ltd. and the joint venture’s distribution company 
(Vulcan Minerals Company, 2001). 
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Mineral Fuels 


Coal.—In 2001, production of coal decreased by 14.8% 
compared with that of 2000 to 12.2 Mt. The principal producer 
was Minera Carbonifera Rio Escondito (MICARE) in Nava, 
State of Coahuila, from two open pits and three underground 
deposits. In 2001, MICARE produced 5.7 Mt of coal; this was 
a 12.7% decrease compared with that of 2000. At yearend, 
the company was finalizing the details to renew its contract 
to supply thermal coal to Mexico’s Comosién Nacianal de 
Eléctricidad (CFE). In early JAnuary 2002, the company 
announced that it would supply 4.3 Mt/yr of coal to feed the 
Carbon II’s CFE plant until 2010; this contract will result in 
revenues of $180 million per year (Camara Minera de México, 
2002, p. 71; El Norte, 20028). 


Petroleum and Natural Gas.—Production of crude 
petroleum [3,127 barrels per day (bbl/d)} plus condensate (433 
bbl/d) increased by 3.2% compared with that of 2000. Mexico 
had 4,185 producing well in 301 oilfields and 185 offshore 
platforms. More than 80% of crude production was from 
offshore wells, 54.3% of which was produced from Cantarell, 
which was the largest oilfield in Mexico and is in the Marina 
Norte region. This region, which also includes the Ku, Maloob, 
and Zaap fields, produced 63.5% of Mexico’s crude petroleum. 
Heavy crude accounted for 64% of the production. Light and 
superlight crude were 21% and 15%, respectively, of the total. 
Of the total production, 56% was sent to export terminals, and 
36.5% went to the domestic refineries. Of the crude produced, 
the petrochemical plants received 4.6%, and the maquiladora 
industry, 2% (Petréleos Mexicanos S.A. de C.V., 2002a, p. 14, 
16-17). 

Production of natural gas decreased by 3.6% compared with 
that of 2000. With 13.5% of the production, Cantarell was the 
largest producing field. Mexico’s natural gas production has 
been decreasing since 1998. 

On January 1, 2002, Mexico’s total hydrocarbons reserves 
were 52.951 billion barrels (Gbbl) of crude equivalent. Of this 
total, 30.838 Gbbl of crude equivalent, or 58.2%, was in proven 
reserves, or less than 21 years of production at the 2001 output 
level. Exploration efforts during the year yielded 215.8 Mbbl of 
crude equivalent, or about 15% of the 2001 production of crude 
and condensate. In recent years, reserves have been decreasing 
because exploration efforts have not replaced production 
(Petréleos Mexicanos S.A. de C.V., 2002a, p. 12; 2002c, p. 37- 
39). 

As reserves have continued to decrease, PEMEX’s programs 
have been focused on developing new reserves and increased 
production of light crude petroleum and nonassociated natural 
gas. The country has been increasing the imports of natural 
gas, and the Government estimated that the domestic growth 
of natural gas consumption could be as high as 8.9% per 
year between 2001 and 2010. This could result in an import 
dependence of 23% of the domestic demand. In view of this 
and the advance technology and capital required to the rapid 
development desired by the company, PEMEX planned to use 
service contracts to amplify the development of the Burgos 
Basin. The company expected to begin the bidding process by 
yearend 2002 (Petroleos Mexicanos S.A. de C.V., 20028). 
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Refinery Products.—Mexico had six refineries in operation 
in 2001. Refinery production increased by less than 2% to 1.262 
million barrels per day (Petrédleos Mexicanos S.A. de C.V., 
2002a, p. 30). 
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Ing. Javier Moya Ruiz 

Economic Section 
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Asociacién de Ingenieros de Minas, Metalurgistas y Gedlogos 
de México, A.C., Mexico City: GEOMIMET, bimonthly 
magazine. 

Banco de México, Mexico City: Informe Anual, annual report. 

Camara Minera de México (CAMIMEX), Mexico City: 
Asamblea General Ordinaria, annual report. 

Camara Nacional de la Industria del Hierro y del Acero, A.C. 
(CANACERO), Mexico City: Annual report. 

Consejo de Recursos Minerales, Mexico City: Anuario 
Estadistico de la Mineria Mexicana, annual report. 

Consejo de Recursos Minerales, Mexico City: Directorio de la 
Mineria Mexicana 1997. 

National Autonomous University of Mexico, Geological 
Institute: Geological Map of the Mexican Republic, 1: 
2,000,000 scale, Sth edition. 

Petrdleos Mexicanos, S.A. de C.V. (PEMEX), Mexico City: 
Indicadores Petroleros (Production and trade), monthly. 
Memoria de Labores, annual report. 

Statistical Yearbook, annual report. 

Randol International Ltd.: Mexican Mining Directory 1998. 

U.S. Bureau of Mines, Washington, DC: The Mineral Economy 
of Mexico, 1992. 

U.S. Embassy, Economic Section, Mexico City: 

Minerals Questionaire, annual. 
Minerals Outlook Report, annual. 


TABLE | 
MEXICO: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


Commodity 2/ 1997 1998 1999 2000 2001 
METALS 

Aluminum, metal: 

Primary 66,358 61,848 62,736 61,200 r/ $1,500 

Secondary 123,179 217,857 362,866 350,000 e/ 350,000 e/ 
Antimony: 

Mine output, Sb content 849 338 126 39 - 

Metal 3/ 1,909 1,301 273 52 81 
Arsenic 4/ 2,999 2,573 2,419 2,522 2,381 
Bismuth: 

Mine output, Bi: content 5/ 1,642 1,204 548 1,112 1,390 

Metal, refined 990 1,030 412 1,083 1,390 
Cadmium: 

Mine output, Cd content 1,327 1,739 1,311 967 c/ 1,245 

Metal, refined 1,223 1,218 1,275 1,268 1,421 


a ee SS 8 
Copper: 
Mine output, Cu content: 


By concentration or cementation 342,319 335,822 330,232 308 966 306,779 
Leaching (electrowon) 48,217 48 819 50,952 55,600 60,500 
Total 390,536 384,641 381,184 364,566 367,279 
Metal: 

Anode and blister 348,290 378,302 352,700 323,000 344 500 

Refined: 
Primary 282,217 432,000 411,952 396,000 409,000 
Secondary e/ 14,783 6/ 15,000 14,000 15,000 15,000 
Total 297,000 447,000 425,952 411,000 424,000 

Gold: 

Mine output, Au content kilograms 26,001 25,426 23,755 26,375 23,543 
Metal, refined do. 24,532 25,298 22,050 24,074 25,749 


Iron and steel: 


Iron ore, mine output: 


Gross weight thousand tons 10,467 10,557 11,475 11,325 8,783 
Fe content do. 6,280 6,334 6,885 6,795 5,270 
Metal: a 
Pig iron do. 4,450 4,532 4,808 4,856 4,363 
Direct-reduced iron do. 4,440 5,584 6,070 5,589 3,674 
Total do. 8,890 10,116 10,878 10,445 8,037 
Ferroalloys: 7/ 
Ferromanganese ; do. 68 r/ 87 1/ 80 r/ 91 60 
Silicomanganese do. 105 1/ 105 r/ 114 108 74 
Total do. 173 ¢/ 192 1/ 194 ¢/ 199 134 
Crude steel do. 14,254 14,182 15,243 15,586 ¢/ 13,292 
Rolled products 8/ do. 11,309 10,789 11,319 e/ 11,747 e/ 11,105 
Lead: 
Mine output, Pb content 174,661 166,060 125,656 137,975 136,413 
Metal: 
Smelter: 
Primary 9/ 169,510 163,645 111,136 143,223 143,523 
Secondary (refined) e/ 10,000 10,000 10,000 10,000 10,000 
Total e/ 180,000 174,000 121,000 153,000 154,000 
Refined: 
Primary 10/ 168,164 163,206 108,978 142,856 143,345 
Secondary e/ 10,000 10,000 10,000 10,000 10,000 
Total e/ 178,000 173,000 119,000 153,000 153,000 
Manganese ore: | 1/ 
Gross weight 534,000 510,000 459,000 435,000 277,000 
Mn content 192,825 187,103 169,107 156,117 99,751 
Mercury, mine output, Hg content e/ 15 15 15 15 15 
Molybdenum, mine output, Mo content 4,841 5,949 7,961 6,886 5,518 
Silver: 
Metallurgical products, Ag content: 
In copper bars kilograms 378,557 395,251 357,017 276,438 283,539 
Mixed gold and silver bars do. 243,188 237,868 259,715 249,136 195,086 
Metal, refined, primary do. 1,928,812 2,100,493 1,596,876 2,037,131 2,330,811 


See footnotes at end of table. 
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MEXICO: PRODUCTION OF MINERAL COMMODITIES 1/ 


TABLE 1--Continued 


(Metric tons unless otherwise specified) 


Commodity 2/ 1997 1998 1999 2000 2001 


METALS--Continued 

Silver--Continued: 

Mine output, Ag content kilograms 
Tin: 

Mine output, Sn content 

Metal, smelter, primary 
Tungsten, mine output, W content 
Zinc: 

Mine output, Zn content 


Metal, refined, primary 
INDUSTRIAL MINERALS 


Abrasives, natural 12/ 
Barite 
Cement, hydraulic 


Clays: 
Bentonite 


Common 

Fuller's earth 

Kaolin 
Diatomite 


Feldspar 
Fluorspar: 
Acid-grade thousand tons 
Metallurgical-grade do. 
Total do. 
Graphite, natural: 
Amorphous 
Crystalline 
Total 
Gypsum and anhydnite, crude (yeso) 
Lime, hydrated and quicklime e/ thousand tons 
Magnesium compounds: 
Magnesite 
Magnesia 13/ 
Mica, all grades 


Nitrogen, N content of ammonia 
Perlite 


Phosphate rock 14/ 


Salt, all types thousand tons 
Sodium compounds, n.e.s.: e/ 

Carbonate (soda ash), synthetic 

Sulfate, natural (bloedite) 15/ 


Stone, sand and gravel: 
Calcite, common 


Dolomite 

Limestone thousand tons 
Marble 

Quartz, quartzite, glass sand (silica) 

Sand thousand cubic meters 
Gravel do. 


Strontium minerals, celestite 


Sulfur, elemental, byproduct: 
Of metallurgy e/ thousand tons 


Of petroleum and natural gas do. 
Total e/ do. 


Tale 

Vermiculite 

Wollastonite 

See footnotes at end of table. 
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2,679,090 2,686,021 2,466,981 2,620,495 2,759,985 
5 5 4 4 8 
1,188 1,078 1,258 1,200 1,107 
179 130 1] - -- 
379,252 395,391 362,811 392,791 428,828 
231,444 230,325 218,913 235,073 303,810 
8,271 9,274 6,208 7,000 e/ 7,000 e/ 
236,606 161,555 157,953 127,420 145,789 
27,548 27,744 29,413 31,677 29,966 
111,503 185,729 208,611 269,730 415,133 
5,078,048 5,601,071 6,964,647 9,689,936 13,236,949 
51,430 48,016 47,522 51,685 148,194 
235,278 339,013 489,993 532,268 681,700 
59,463 66,812 65,146 96,448 69,474 
155,760 197,866 262,241 334,439 329,591 
291 331 323 335 343 
262 267 234 300 276 
553 598 557 635 619 
46,707 42,893 27,781 30,330 21,442 
1,275 568 -- - - 
47,982 43,461 27,781 30,330 21,442 
5,869,175 7,045,197 6,953,756 5,654,060 r/ 6,237,056 
6,500 6,500 6,500 6,500 6,500 
231 274 308 335 350 e/ 
77,300 78,000 70,600 76,500 37,600 
975 890 971 1,658 648 
1,448,300 1,449,300 1,002,700 700,600 1/ 547,500 
51,758 54,840 61,596 68,702 80,297 
713,662 756,349 950,649 1,052,464 787,283 
7,933 8,412 8,236 8,884 8,501 
290,000 290,000 290,000 290,000 290,000 
598,200 597,100 591,300 560,400 547,000 
490,531 592,412 682,249 820,149 2,711,889 
902,710 785,516 415,284 403,664 670,797 
43,706 44,372 45,449 $8,267 63,346 
516,805 663,945 744,377 1,034,529 4,155,745 
1,564,348 1,733,439 1,700,527 1,802,545 1,720,211 
60,104 54,703 58,912 67,491 67,712 
43,636 43,947 45,050 50,176 57,157 
134,707 118,230 164,682 157,420 145,789 
417 474 474 ¢/ 474 1/ $72 
923 913 856 851 878 
1,340 1,390 1,330 r/ 1,330 r/ 1,450 
13,586 18,843 18,981 20,569 77,650 
295 -- -- -- - 
20,655 41,264 44,126 30,836 39,830 


13.9 


13.10 


TABLE 1--Continued 
MEXICO: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Metric tons unless otherwise specified) 


Commodity 2/ 1997 1998 1999 2000 2001 
MINERAL FUELS AND RELATED MATERIALS 
Coal: 
Run-of-mine: 
Metallurgical thousand tons 4,479 4823 4,748 6,372 5,242 
Steam do. 8,228 7,566 8,555 7,915 6,935 
Total do. 12,707 12,389 13,303 14,287 12,177 
Washed metallurgical coal do. 1,906 1,826 1,944 2,259 2,000 e/ 
Coke: 16/ rg te Op gy ee 
Metallurgical do. 2,100 2,166 2,187 2,185 2,025 
Breeze do. 37 37 4l 50 40 
Total do. 2,137 2,203 2,228 2,235 2,065 
Gas, natural: 
Gross million cubic meters 46,158 49,506 49,506 48 349 46,624 
Marketed do. 28,930 29,105 27,999 28 847 28,984 
Petroleum: 
Crude thousand 42-gallon barrels 1,103,030 1,120,550 1,060,690 1,099,380 1,141,355 
Condensate (natural gas liquids) do. 141,620 156,585 159,505 159,870 158,045 
Total do. 1,244,650 1,277,135 1,220,195 1,259,250 1,299,400 
Refinery products: 
Liquefied petroleum gas do. 13,980 10,512 11,315 9,089 r/ 10,147 
Motor gasoline do. 141,730 150,344 148,117 c/ 143,445 ¢/ 142,423 
Jet fuel do. 20,440 20,842 21,097 r/ 20,185 r/ 20,696 
Kerosene do. 1,132 694 292 ¢/ 110 cf 110 
Distillate fuel oil (diesel) do. 100,521 105,850 99,244 ¢/ 96,871 r/ 102,784 
Lubricants do. 2,044 1,971 3,030 r/ 2,190 1,898 
Residual fuel oil do. 155,563 162,717 156,184 r/ 154,249 ¢/ 159,104 
Asphalt do. 9,417 10,841 11,060 r/ 11,352 e/ 10,476 
Other, refinery fuel, and losses do. 20,877 21,241 18,394 r/ 17,263 r/ 14,854 
Total do. 465,704 485,012 468,733 1/ 454,754 r/ 462,492 


e/ Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. r/ Revised. — Zero. 

1/ Table includes data available through December 13, 2002. 

2/ In addition to the commodities listed, additional types of crude construction materials are produced, but output is not reported; available 
information is inadequate to make estimates of output levels. 

3/ Sb content of antimonial lead and impure bars plus refined metals. 

4/ Arsenic content of white and black (impure) arsenic trioxide. 

5/ Bismuth mine production in 2001 was zero. The series reports refined metal plus bismuth content of impure smelter products. 

6/ Reported figure. 

7/ Reported by Camara Nacional del Hierro y del Acero. 

8/ Includes flat, nonflat, and seamless pipe steel products. 

9/ Lead content of impure bar, antimonial lead, plus refined metal. 

10/ Includes lead content of antimonial lead. 

11/ Mostly oxide nodules; includes smaller quantities of direct-shipping carbonates and oxide ores for metallurgical and battery applications. 
12/ Based on exports that comprise mostly pumice stone and emery (a granular, impure variety of corundum). 

13/ Reported by Industrias Pefioles S.A. de C.V. as the only major producer. Includes caustic, electromelt, hydroxide, and refractory. 

14/ Includes only output used to manufacture fertilizers. 

15/ Series reflects output reported by Industrias Pefioles plus an additional 40,000 tons estimated output by other producers. 

16/ Includes coke made from imported metallurgical coal. 
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TABLE 2 
MEXICO: STRUCTURE OF THE MINERAL INDUSTRY IN 2001 


(Thousand metric tons unless otherwise specified) 


Major operating companies Annual 
—________Commodity and majorequityowners Ss Locationof main facilities 1/ capacity 
Aluminum Aluminio y Derivados de Veracruz, S.A. de C.V. Smelter in Veracruz, Ver. 65. 
rivate Mexican, 100% 
Antimony Cia. Minera y Refinadora Mexicana, S.A. (private San José Mine, Catorce, S.L.P. 365. 
Mexican, 51%; Cookson Ltd., 49% 
Barite Barita de Sonora, S.A. [Grupo Acerero del Norte, Mazatan, Son. 219. 
S.A. de C.V. (GAN), 100% 
Bismuth Met-Mex Peiioles, S.A. de C.V. (Industrias Pefioles, Torredn, Coah. 1.2. 
S.A. deC.V., 100% 
Do. Minerales y Arcillas, S.A. de C.V. (private Mexican, San Francisco del Huerto Mine in San Pedro, 55. 
100%) Coah., La Escondida and Angelita Mines 
and plant in Galeana 
Do. Barita de Santa Rosa, S.A. de C.V. (private Mexican, Muzquiz, Coah. 256. 
100% 
Cement Cementos Mexicanos, S.A. de C.V. (CEMEX) Ensenada, B. C.N.; Torreon, Coah.; Barrientos, 26,650. 
(private Mexican, 100%) D.F.; Arotonilco and Huichapan, Hgo.; 
Guadalajara and Zapotilic, Jal.; Hidalgo and 
Monterrey, N.L.; Tepeaca, Pue.; Tamuin and 
Valles, S.L.P; Hermosillo and Yaqui, Son.; 
and Merida, Yuc. 
Do. Cementos Apasco, S.A. de C.V. (Holderbank Apasco, Mex.; Ramos Arizpe, Coah.; 8,900. 
Financiére Glaris, Ltd., 49%) Macuspana, Tab.; Tecoman, Col.; Onzaba, 
Ver.; Acapulco, Gro. 
Do. Cooperativa La Cruz Azul, S.C.L. (private Mexican, Cruz Azul, Hgo., Lagunas, Oax. 5,000. 
100% 
Do. Cementos de Chihuahua, S.A. de C.V. (CEMEX, Chihuahua, Cuidad Juarez, and Samalayuca, 2,000. 
36%; private Mexican, 64%) ~ Chih. 
Coal Minerales de Monclova, S.A. [Altos Homos de Mimosa and Palau Mines and Muzquiz Washing 3,000. 
Mexico, S.A. de C.V. (AHMSA), 100%] Plant at Palau, Coah., and coking plant at 
Monclova, Coah. 
Do. Carbonifera de San Patricio, S.A. de C.V. (private = Progreso, Coah. 1,314. 
Mexican, 100% 
Do. Industrial Minera México, S.A. de C.V. (IMMSA) Nueva Rosita, Coah. 1,500. 
(Grupo México, S.A. de C.V., more than 90%) 
Do. Minera Carbonifera Rio Escondido, S.A. (GAN, Mina I, Mina II, and Tajo | at Nava and Piedras 4,000. 
51%; Mission Energy, 49%) Negras, Coah. 
Copper Mexicana de Cobre, S.A. de C.V. (Grupo México, —_La Caridad mine, smelter, refinery, and rod plant 350 smelter, 50 
S.A. de C.V., more than 90%) at Nacozari de Garcia, Son. SX-EW (2/); 
300 refinery; 
150 rod plant. 
Do. Mexicana de Cananea, S.A. de C.V. (Grupo México, Mine and smelter at Cananea, Son. 29,200 mill; 33 
S.A. de C.V., more than 90%) SX-EW. 2/ 
Ferroalloys Cia. Minera Autlan S.A. de C.V. (Grupo Plant in Tamos, Ver. 140. 


Ferrominero, S.A. de C.V., 54%; Minas de Basis, 
S.A. de C.V., 32%; BHP Ltd., 14%) 


Do. do. Plant in Teziutlan, Pue. 38. 
Do. do. Plant in Gomez Palacio, Dgo. 35. 
Fluorspar Cia. Minera Las Cuevas, S.A. de C.V. (Grupo Salitera (Zaragoza), S.L.P. 520. 
Industrial Camesa, S.A. de C.V.) 3/ 
Do. Fluorita de México S.A. de C.V. (Corp. Alfil, 51%; Mines at La Encantada district and plant at 150. 
Applied Industrial Minerals Corp., 49%) Muzquiz, Coah. 
Gold kilograms Cia. Fresnillo S.A. de C.V. (Industrias Pefioles, S.A. Fresnillo/Proafio Mine, Zac. 1,000. 
de C.V., 100% 
Do. do. Minera Piedmont S. de R.L. de C.V. (Industrias La Herrdura Mine, Son. 6,300. 


Pefioles S.A. de C.V., 56%; Newmont 


Mining Corporation, 44%) 


Do. do. Minera Mexicana La Ciénega S.A. de C.V. La Ciénega Mine, Dgo. 3,700. 
(Industrias Pefioles S.A. de C.V. 

Do. do. Minas Luismin, S.A. de C.V. (SANLUIS Tayoltita and Santa Rita, Dgo.; San Antonio, 2,700. 
Corporacion, S.A. de C.V., 100% Sin.; San Martin, Qro.; La Guitarra, Mex. 


Do. do. Cia. Minera de Santa Gertrudis (Grupo Ariztegul, Santa Gertrudis Mine, Son. 1 600. 


51%; Phelps Dodge Corp., 49%) 
See footnotes at end of table. 
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TABLE 2--Continued 
MEXICO: STRUCTURE OF THE MINERAL INDUSTRY IN 2000 


(Thousand metric tons unless otherwise specified) 


Major operating companies Annual 
Commodity and major equity owners Location of main facilities 1/ capacity 
Gold--Continued: kilograms _Exploraciones El Dorado S.A. de C.V. (70%), La Colorada Mine, Son. 800. 
Minerales Sotula (30%) 
Do do. _ Walhalla Mining Co. NL (private foreign, 100%) Amelia Mine, Son. 1,300. 
Do. do. Sociedad Cooperativa Minero Metalurgica Santa Fe Guanajuato, Gto. 438. 
de Guanajuato (private Mexican, 100%) 
Do. do. Cia. Minera las Torres, S.A. de C.V. (Industrias do. 450. 
Pefioles, S.A. de C.V., 100%) 
Do. do. Cia. Minera El Cubo, S.A. de C.V. (private do. 128. 
Mexican, 100%) 
Do. Met-Mex Pefioles, S.A. de C.V.(Industrias Pefioles, Torreén, Coah. 22,700 refinery. 
S.A. de C.V., 100%) 
Graphite Grafitos Mexicanos S.A. (Cummings Moore Lourdes and San Francisco Mines, Son. 60. 
Graphite Co. of the United States, 25%; private 
Mexican, 75% 
Do. Grafito Superior S.A. de C.V. (Superior Graphite Covalmar, Santa Clara, and Rio Mayo Mines 25. 
Co., 100%) and plant in Son. 
Gypsum Cia. Occidental Mexicana S.A. (private Mexican, Santa Rosalia on San Marcos Island, B.C.S. 2,500. 
51%; Domtar, Ltd., of Canada, 49%) . 

Iron ore Consorcio Minero Benito Juarez Pefia Colorada S.A. Pefia Colorada Mine and pellet plant near 3,500. 


de C.V. (Ispat International N.V., 49%; Hylsamex Manzanillo, Col. 
S.A. de C.V., 51% 


Do. AHMSA (GAN, 74%) La Perla Mine, Chih.; Hercules Mine, Coah.; 5,000. 
and Cerro de Mercado Mine, Dgo. 
Do. Siderirgica Lazaro Cardenas-Las Truchas, S.A. de __ Ferrotepec, Volcan, and Mango deposits in Las 2,350. 
C.V. (SICARTSA) (Grupo Villacero, 100%) Truchas project area and pellet plant, Mich. 
Lead and zinc IMMSA (Grupo México, S.A. de C.V., more than Charcas, S.L.P.; San Martin, Zac.; Santa 70 (lead), 
90%) Eulalia, Chih.; Taxco, Gro.; Rosano, Sin.; 110 refined 
Santa Barbara, Chih.; Velardefia, Dgo; lead zinc. 
refinery at Monterry, N.L.; zinc refinery at 
S.L-P. 
Do. Industrias Pefioles, S.A. de C.V. (private Mexican, Mines at La Encantada, Coah.; Fresnillo, Zac.; 180 refined 
97%; private United States, 3%) Naica, Chih.; Bismark, Son; Rey de Plata, lead, 
Gro. (Pefioles, 51%; Dowa Mining Co., 220 refined 
39%); metallurgical complex at Torredn, zinc. 


Coah., with silver, lead, and zinc smelter and 
refineries operated by Met-MexPenoles 
(Pefioles, 100%) 


Do. do. Francisco 1. Madero Mine, Zac. 100,000 zinc. 
Do. Minera San Francisco del Oro S.A. de C.V. San Francisco del Oro, near Hidalgo del 15 (lead), 
(Empresas Frisco, S.A. de C.V., 100%) Parral, Chih. 21 (zinc). 
Do. Minera Real de Angeles S.A. de C.V. (Empresas Noria de Angeles, Zac. 45 (lead), 
Frisco, S.A. de C.V., 100% 47 (zinc). 
Manganese Cia. Minera Autlan S.A. de C.V. (Grupo Molango, Naopa, and Nonoalco Mines, Hgo. 600 ore and 
Ferrominero S.A. de C.V., 81.75%; private concentrate. 
Mexican, 18.25%) 
Molybdenum Mexicana de Cobre S.A. (Grupo México, S.A. de La Caridad Mine, molybdenum plant, Son. 6. 
C.V., more than 90%) 
Petroleum 4/ thousand berrels  Petrdleos Mexicanos S.A. de C.V. (PEMEX) Comalcalco, Poza Rica, Ver., and Gulf of 3,500. 
per day (Government, 100%) Campeche, Cam., districts 
Salt Exportadora de Sal S.A. (Fideicomiso de Fomento _ Solar salt complex at Guerrero Negro, B.C.S. 6,000. 
51%; Mitsubishi Corp., 49% 
Silver kilograms _Industrias Pefioles, S.A. de C.V. (private Mexican, Naica, Chih.; Fresnillo, Zac.; Las Torres, Gto., 750,000. 
97%; private United States, 3%) La Ciénega, Dgo.; Tizapa, Gro.; La Encantada, 
Coah.; and other locations 
Do. do. Cia. Fresnillo S.A. de C.V. (Industrias Pefioles, S.A. Fresnillo/Proafio Mine, Zac. 950,000. 
de C.V., 100%) 
Do. do. IMMSA (Grupo México, S.A. de C.V., more than San Martin Mine, Sombrerete, Zac.; Taxco, 467. 
90%) Gro.; Charcas, S.L.P.; Santa Eulalia, Chih.; 


refiney at Monterrey, N.L. 


See footnotes at end of table. 
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TABLE 2--Continued 
MEXICO: STRUCTURE OF THE MINERAL INDUSTRY IN 2000 


(Thousand metric tons unless otherwise specified) 


Major operating companies Annual 
Commodity and major equity owners Location of main facilities 1/ capacity 
Silver--Continued: kilograms Minera Real de Angeles, S.A. de C.V. (Empresas Open pit mine and concentrator at Noria de 924. 
Frisco, S.A. de C.V., 100%) Angeles, Zac. 
Do. do. Minera Hecla S.A. de C.V. (Hecla Mining Co.) San Sebastian Mine and Verladefia plant, Dgo. 29,500 mine. 
Do. metric tons do. do. 450,000 mill. 
Do. kilograms Met-Mex Pefioles S.A. de C.V. (Industrias Pefioles, Torreon, Coah. 1,240,000 
S.A. de C.V.,100%) refinery. 
Do. do. Pan American Silver Corp. La Colorada Mine, Zac. 24,300. 
Sodium sulfate Quimica del Rey, S.A. de C.V. (Industrias Pefioles, Plant at Laguna del Rey, Coah. 620. 
S.A. de C.V., 100% 
Steel AHMSA (GAN, 74%) Steelworks at Monclova, Coah. 3,700, 
3,550 pellet. 
Do. Hylsamex S.A. de C.V. (Grupo Industrial ALFA, Steel works and direct-reduction units at 3,100, 
100%) Monterrey, N.L., and Puebla, Pue., and 1,500 pellet. 
pelletizing plant in Col. 
Do. DEACERO S.A. de C.V. (private Mexican, 100%) Steelworks at Saltillo, Coah., and Celaya, Gto. 1,450. 
Do. ISPAT Mexicana, S.A. de C.V. (Ispat International SICARTSA II plant facilities at Lazaro Cardenas, 5,300, 
N.V., 100%) Mich. 4,000 pellet. 
Do. SICARTSA (Grupo Villacero, 100%) Port Lazaro Cardenas, Mich. 2,350, 
1,850 pellet. 
Do. Tubos de Acero de México, S.A. (private Mexican, Veracruz, Ver. 1,000. 
100% 
Strontium (celestite Cia. Minera La Valenciana (private Mexican, 100%) San Agustin Mine in Torreon, Coah. 50. 
Sulfur PEMEX Nationwide petroleum operations 890. 
Tin 5/ Fundidora Marni, S.A. San Luis Potosi, S.L.P. NA. 
Do. PIZUTO, S.A. do. NA. 


NA Not available. 


1/ State abbreviations: Baja California Norte (B.C.N.), Baja California Sur (B.C.S.), Campeche (Cam.), Chiapas (Chia.), Chihuahua (Chih.), Coahuila (Coah.), 
Colima (Col.), Distrito Federal (D.F.), Durango (Dgo.), Guanajuato (Gto.), Guerrero (Gro.), Hidalgo (Hgo.), Jalisco (Jal.), Mexico (Mex.), Michoacan (Mich.), 


Nuevo Leon (N.L.) Oaxaca (Oax.), Puebla (Pue.), Queretaro (Qro.), San Luis Potosi (S.L.P.), Sinaloa (Sin.), Sonora (Son.), Tabasco (Tab.), Veracruz (Ver.), 
Yucatan (Yuc.), and Zacatecas (Zac.). 


2/ SX-EW, solvent extraction-electrowinning. 


3/ Grupo Industrial Camesa, S.A. de C.V., was owned by Banco Internacional (34%), Banco del Atlantico (34%), Banamex (17%), Noranda Inc. of Canada (4%), 
and Free Float (12%). 


4/ PEMEX operates six refineries with an installed capacity of 1.68 million barrels per day. 
5/ Smelter output from mostly imported concentrates. 
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THE MINERAL INDUSTRIES OF 


PARAGUAY AND URUGUAY 


By Pablo Velasco 


PARAGUAY 


The Republic of Paraguay, which is located northeast of 
Argentina in central South America, has an area of about 
406,750 square kilometers (km’). The area supported a 
population of more than 5.7 million people, the gross domestic 
product (GDP) per capita was $4,750, and the GDP was $26.2 
billion based on 2000 purchasing power parity. Of the total 
population, 36% was estimated to be existing below the poverty 
line. Industry accounted for about 21% of the GDP compared 
with services (51%) and agriculture (28%) (U.S. Central 
Intelligence Agency, 2002a§'). A large informal segment of the 
economy included microenterprises, urban street vendors, and 
the re-export of consumer goods (Country Watch.com, 2001, p. 
27). Economic reforms deemed to be necessary to alleviate the 
country’s economic stagnation were impeded by the uncertain 
political environment (U.S. Energy Information Administration, 
2000§). 

The mineral industry of Paraguay accounted for less than 1% 
of its GDP and was focused on the production of cement and 
the extraction of industrial minerals, such as clays, gypsum, 
limestone, marble, ocher, sand, and talc. Other mineral-related 
activity, which depended on imported raw materials, included 
the production of pig iron and steel and the refining of 
petroleum. 

In 2001, Newmont Overseas Exploration Ltd. (a subsidiary of 
Newmont Mining Corp. of the United States) terminated its 
exploration program with Yamana Resources Inc. of Canada 
after the evaluation of a 2,724-meter (m) diamond-drilling 
program on the Guazucua area (two holes) and the Sapucai 
igneous complex (nine holes) (Yamana Resources Inc., 2001). 

Paraguay had no developed oil or natural gas resources, and 
hydrocarbon exploration continued. Domestic petroleum 
demand of about 23,000 barrels per day (bbl/d) was met by 
imported petroleum products, which were supplemented by the 
output of Petréleos Paraguayos’ 7,500-bbl/d-capacity refinery. 
Crude oil for the refinery was imported from Algeria and 
Argentina (U.S. Energy Information Administration, 20008). 

Hydroelectric powerplants made Paraguay a low-cost 
provider of electricity in South America. Estimates of 
electricity availability ranged from 51% to more than 70% (U.S. 
Energy Information Administration, 2000§). 

Paraguay and Brazil proposed to expand their Itaipu 
hydroelectric facility on the Rio Parana, which with an installed 
electricity-generating capacity of 12,600 megawatts (MW) was 
the world’s largest operational hydroelectric facility. Two 700- 


'References that include a section twist (§) are found in the Internet References 
Cited section. 
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MW units were planned to be added to the 18 existing 
generating units by 2004. Downstream on the Paranda, the 
Governments of Argentina and Paraguay proposed to increase 
the electricity-generating capacity of the 2,700-MW Yacyreta 
hydroelectric powerplant and to build a 3,000-MW plant at 
Corpus Christi. 


URUGUAY 


The Republic of Uruguay, which is located in southern South 
America and borders the South Atlantic Ocean between 
Argentina and Brazil, has an area of about 176,220 km?. In 
2001, the population was about 3,400,000. The GDP per capita 
was $9,300, and the overall GDP was $31 billion (U.S. Central 
Intelligence Agency, 2002b§). The GDP growth in 2001 was 
estimated to be about -1.5% after a fall of 1.3% in 2000 (U.S. 
Department of State, 2002§). The Uruguayan economy 
remained dependent on agriculture and a well-educated 
workforce. The industrial sector, which accounted for 28% of 
the GDP, was largely based on agricultural products production. 
Mining output accounted for about 0.2% of the GDP. 

In 1999-2000, the economy suffered from lower demand for 
goods from Argentina and Brazil, which together accounted for 
about one-half of Uruguay’s exports. The unemployment rate 
was estimated to be about 14% in 2000. Uruguay’s annual 
inflation rate decreased to about 3.6% in 2001 compared with 
about 130% in 1990 (U.S. Department of State, 2002§). 

In 2001, the Government privatized oil refining, but oil 
imports will remain under exclusive government control until 
2006. Previous administrations privatized road construction and 
repair and piped-gas distribution; natural gas transmission, 
however, remained a government monopoly. According toa 
2001 study, utility privatization in Uruguay would create 45,000 
new jobs (U.S. Department of State, 2002§). 

In 2001, exports were estimated to have reached $2.6 billion, 
and imports, $3.4 billion Traditionally, a substantial percentage 
of Uruguay’s trade was with neighboring Argentina and Brazil, 
and this increased with its integration into the Mercado Comun 
del Cono Sur (Southern Cone Common Market) (Mercosur), 
which included Argentina, Brazil, and Paraguay; Bolivia and 
Chile were associated members of Mercosur. Trade with 
Mercosur members accounted for about 45% of exports and 
about 43% of imports. The United States was the third largest 
exporter to Uruguay after Mercosur and the European Union 
(U.S. Central Intelligence Agency, 2002b8§). 

The Uruguayan mining sector traditionally has been based on 
the exploitation of nonmetallic minerals for the construction, 
glass, and ceramics industries. The following commodities are 
important: clay, bentonite, broken stone, dolomite, feldspar, 
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gravel, gypsum, limestone, pebbles, quartz, sand, and talc. 
Ornamental rocks, such as flagstone, granite, and marble, also 
were exploited, as were semiprecious stones for jewelry, such as 
agate and amethyst. The ongoing extraction projects totaled 
more than 350 facilities; most were small scale. 

In the past few years, the Uruguayan mining sector has started 
to change with the revival of minerals prospecting and 
exploitation that had been idle for many years. In 2001, 
diamond exploration was added to this list. The country has 
opened its doors to foreign investment as a result of changes in 
national legislation that have improved the business 
environment. Mining output has grown at a pace of almost 4% 
per year during the past 5 years, and two projects were 
implemented—one for gold and the other for cement 
production. 

Minera San Gregorio S.A. (a subsidiary of Crystallex 
International Corp. of Canada acquired in October 1998) has 
produced an average of about 70,000 ounces per year [2,177 
kilograms per year] of gold and was expected to maintain a 
similar output throughout 2004. In 2001, a new water treatment 
facility at the San Gregorio Mine was commissioned, and 
mining began at the Santa Teresa deposit. About 1.1 million 
metric tons (Mt) of ore were processed at the mill to produce 
66,957 ounces [2,083 kilograms] of gold at a cash cost of $218 
per ounce. In the fourth quarter, better head grades and reduced 
soluble losses allowed the San Gregorio mill to recover nearly 
18,000 ounces (560 kg) of gold from nearly 280,630 metric tons 
(t) of processed ore; this was a significant increase compared 
with previous quarters. The mill operated at a rate of 3,118 
metric tons per day with a recovery rate of nearly 92% 
(Crystallex International Corp., 2002). In the third quarter of 
2001, Crystallex began mining from the Santa Teresa ore body, 
which is located 1 kilometer (km) west of the San Gregorio 
main pit. 

Reverse circulation drilling at Sobre Saliente, which is 
adjacent to the San Gregorio Mine, by the joint venture of 
Uruguay Goldfields Inc. and Rio Tinto Mining and Exploration 
Ltd. defined a mineralized zone about 2,450 m long and 25 to 
100 m wide. Based on a cutoff grade of 0.1 gram per metric ton 
(g/t) gold, an inferred resource of 47 Mt that graded 0.3 g/t gold 
was Calculated. At a higher cut-off grade (0.3 g/t), the resource 
shrinks to 6.8 Mt that averages | g/t gold (Uruguay Goldfields 
Inc., 2002). Rio Tinto subsequently withdrew from the joint 
venture because the resource was not large enough to meet the 
company’s investment criteria. 

In 2001, Uruguay Goldfields began drilling on the Paso del 
Lugo nickel project, proposed a geophysical program on the Las 
Mandarinas nickel project, and planned a bulk sampling 
program on the Minas de Corrales diamond project. 

The production of minerals for the construction industry was 
economically significant in Uruguay. Among these materials, 
limestone, which was used in the manufacture of portland 
cement, had significant potential for export growth. In 2001, 
Uruguayan output of limestone was 1.3 Mt, which was an 
increase of 3% compared with that of 2000. In 2001, cement 
production remained the same level as in 2000 (700,000 t). In 
2001, Argentinian cement producer Loma Negra, which borders 
Uruguay to the south and west, formed a new company 
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Cementos del Plata. Loma Negra used most of its production to 
La Administracién Nacional de Combustibles, Alcohol y 
Portland (ANCAP) in Uruguay and some to Argentina, ANCAP 
is the state cement and oil company. In addition, Loma Negra 
provided technical assistance to Compafiia Uruguaya de 
Cemento Portland (CUCP) and to Compaiiia Nacional de 
Cementos in Uruguay. These two companies planned to build 
any new Capacity as a joint venture. In 2001, Uruguay 
continued exporting cement into Argentina, but this trade was 
declining rather than increasing, and more emphasis was 
expected to be placed on the domestic market. Uruguay had 
three cement companies with a combined capacity of about 1.02 
Mt. The largest one is ANCAP [510,000 metric tons per year 
(t/yr); two plants, Minas and Paysandu], followed by Compaijiia 
Uruguaya de Cemento Portland (450,000 t/yr; two plants, 
Verdun and Sayago) and finally Compafiia Nacional de 
Cementos (55,000 t/yr; one plant, Maldonado) (International 
Cement Review, 2000). 

Uruguay has no fossil fuel resources and only a small amount 
of hydroelectric power capacity compared with the other 
members of Mercosur. The country relied heavily (about 60° 
of total energy consumption) on imports to meet its energy 
needs. Uruguay’s rivers were highly dammed; the potential for 
additional hydroelectric powerplants was limited. With the 
region’s increased economic integration, Uruguay planned to 
increase the use of natural gas in homes as well as for electricity 
generation at existing or new powerplants. 

Because Uruguay has no known oil resources, it imported 
about 43,000 bbl/d of crude oil to met its energy demand. 
ANCAP owned Uruguay’s only refinery the 37,000-bbl’d La 
Teja refinery in Montevideo (U.S. Energy Information 
Administration, 2001 §). 

Natural gas pipelines have connected Argentina and Uruguay 
since 1998 when a 19.3-km from Entre Rios, Argentina, to 
Paysandu, western Uruguay, was opened. In 2001, work began 
on the Cruz del Sur pipeline. This $170 million 5,000-million- 
cubic-meter-per-day natural gas pipeline from Buenos Aires to 
Montevideo will transport gas from fields in the western 
Neuquén and the southern Austral Basins of Argentina (U.S. 
Energy Information Administration, 2001§). 
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TABLE 1 


Major Source of Information 


Ministerio de Industria-Energia y Mineria 


Direccion Nacional de Mineria y Geologia 
‘Hervidero 2861 

Montevideo, Uruguay 
Telephone: (598-2) 200-1951 
Fax: (598-2) 209-4905 


PARAGUAY AND URUGUAY: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Country and commodity 1997 1998 1999 2000 2001 e/ 
PARAGUAY 3/ 
Cement, hydraulic thousand tons 675 620 680 r/ 700 r/ 750 
Clays: e/ 
Kaolin 66,700 66,700 66,600 66,500 66,500 
Other thousand tons 2,000 2,000 2,000 2,000 2,000 
Gypsum e/ 4,500 4,500 4,300 4,400 4,400 
Iron and steel: 
Pig iron 78,615 65,545 e/ 61,281 r/ 82,018 r/ 71,765 4/ 
Steel, crude 65,542 56,243 55,689 1/ 76,784 c/ 67,034 4/ 
Lime e/ 100,000 90,000 1/ 90,000 r/ 90,000 85,000 
Petroleum, refinery products: e/ 
Liquefied petroleum gas thousand 42-gallon barrels 7 10 10 10 10 
Gasoline do. 255 250 250 250 250 
Jet fuel do. 71 110 100 100 100 
Kerosene do. 50 50 50 50 50 
Distillate fuel oil do. 593 600 600 600 600 
Residual fuel oi! do. 422 450 450 450 450 
Unspecified do. 35 35 37 37 37 
Total do. 1,430 1,510 1,500 1,500 1,500 
Pigments, mineral, natural, ocher e/ 300 300 300 300 300 
Sand, including glass sand e/ 10,000 10,000 10,000 10,000 10,000 
Stone: e/ 
Dimension thousand tons 70 70 70 70 70 
Crushed and brokened: 
Limestone (cement and lime) do. 600 600 600 600 600 
Marble do. 750 750 750 750 750 
Other do. 2,000 2,000 2,000 2,000 2,000 
Talc, soapstone, pryophyllite e/ 200 200 200 200 200 
URUGUAY 
Aluminum, secondary e/ 45 45 45 45 45 
Barite 40 65 50 1/ 33 r/ 35 
Bentonite e/ 60 4/ 60 55 120 r/ 120 
Cement, hydraulic 781,000 750,000 720,000 700,000 700,000 
Clays, unspecified 59,434 41,371 38,192 24,483 1/ 24,950 4/ 
Coke, gashouse e/ 6,000 6,000 5,000 5,000 5,500 
Feldspar 3,229 2,240 1,556 2,493 r/ 1,500 
Gemstones, semiprecious: 

Agate 74 270 362 e/ 529 r/ 500 
Amethyst 49 48 45 e/ 87 1/ 80 
Gold kilograms 2,177 1,985 2,400 e/ 2,177 r/ 2,083 4/ 

Gypsum 942,755 1,123,376 1,049,597 1,075,615 r/ 1,050,000 
Iron and steel: 
Iron ore 5,527 8,618 3,837 5,853 r/ 5,800 
Metal: 
Ferroalloys, electric-furnace ferrosilicon crust e/ 200 200 200 200 200 
Steel, crude 39,070 $2,012 r/ 45,404 1/ 38,102 r/ 30,890 4/ 
Semimanufactures 35,120 47,345 r/ 41,611 r/ 34,312 r/ 28,830 4/ 
Lime e/ 12,000 10,000 10,000 10,000 10,000 


See footnotes at end of table. 
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(Metric tons unless otherwise specified) 


TABLE 1--Continued 
PARAGUAY AND URUGUAY: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


Country and commodity 1997 1998 1999 2000 2001 e/ 
URUGUAY--Continued 


Petroleum, refinery products: e/ 


Liquefied petroleum gas thousand 42-gallon barrels 400 425 395 400 400 
Gasoline do. 2,250 2,100 2,150 2,200 2,200 
Kerosene do. 460 500 525 500 500 
Distillate fuel oil do. 3,100 4,200 4,150 4,100 4,100 
Residual fuel oil do. 3,450 3,600 3,620 3,600 3,600 
Unspecified do. 240 260 280 280 280 
Total do. 9,900 11,100 11,100 11,100 11,100 
Sand and gravel: 
Sand, common thousand tons 2,135 2,753 2,506 2,699 r/ 2,700 
Gravel do. 40,109 40,192 49,887 49,776 r/ 50,000 
Stone: 
Flagstone 4,502 4,000 4,100 e/ 3,688 r/ 3,700 
Granite: 
Dimension 77,281 22,955 6,397 6,817 r/ 6,800 
Crushed and brokened, alum schist 418,200 450,000 e/ 470,000 r/ 810,237 r/ 800,000 
Other, rough stone -- -- -- 238,601 238,000 
Dolomite 21,847 17,440 8,439 8,229 r/ 8,250 
Limestone thousand tons 1,240 1,523 1,471 1,259 r/ 1,300 
Marble, in blocks and broken: e/ 
Onyx 123 4/ 100 119 60 r/ 65 
Traventine 11 4/ ll 15 35 r/ 39 
Other, unspecified 141 4/ 340 4/ 192 163 r/ 170 
Marl 44,775 68,810 33,387 35,000 35,000 
Quartz 49 52 50 r/ 20 r/ 25 
Other, including ballast e/ thousand tons 2,852 4/ 2,690 2,500 2,821 r/ 2,800 
Sulfur, elemental, byproduct 2,000 e/ 2,874 3,119 3,000 e/ 3,000 
Talc, soa e, ite 1,133 972 2,905 2,903 r/ 2,100 
Tuff, tufa 691,151 865,860 800,000 e/ 1,044,000 r/ 1,000,000 


e/ Estimated. r/ Revised. -- Zero. 
1/ Includes data available through June 2002. 


2/ Estimated data are rounded to no more than three significant digits; may not add to totals shown. 


3/ In addition to the commodities listed, construction materials (clays, miscellaneous rock, sand, and weathered tuffs) were presumably produced. 
Available information is inadequate to make reliable estimates of output levels. 
4/ Reported figure. 
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THE MINERAL INDUSTRY OF 


PERU 


By Alfredo C. Gurmendi 


With a population of more than 27 million, Peru had a gross 
domestic product (GDP) of $53.4 billion', or $123 billion in 
terms of purchasing power parity in 2001. Peru’s GDP growth 
was 0.2% compared with 3.1% in 2000, and the average 
inflation rate for the year was negative 0.1% compared with 
3.7% in the previous year (Ministerio de Energia y Minas, 
2002a, p. 20; U.S. Central Intelligence Agency, 2002a¥; World 
Bank Group, 2002§). Minerals and hydrocarbon industries 
accounted for 11.2% of Peru’s 2001 GDP compared with 2.4% 
in 2000. Mining export revenues of $3.2 billion represented 
45.1% of total exports of $7.1 billion. In 2001, the reduction 
in Peru’s total trade deficit was significant—about $100 million 
compared with $300 million in 2000 and $616 million in 1999. 
Peru’s trade, however, grew by only 1.4% in 2001 (Ministerio 
de Energia y Minas, 2002a, p. 20-22, 39). In 2001, Peru’s 
rate of economic growth was affected by the instability in the 
Argentinean market, the continued effects of El Nifio, and the 
country’s political instability. Metal exports in 2001 ($3.19 
billion) remained about the same level as those of 2000 ($3.21 
billion), although the prices for major mineral exports (mainly 
copper, gold, lead, and zinc) remained at low levels. Peru’s 
foreign debt amounted to $27.6 billion, which was 2.8% lower 
than in 2000 ($28.4 billion), and its net international reserves 
increased to $8.6 billion from $8.2 billion in 2000 (Ministerio 
de Energia y Minas, 2002a, p. 20, 39-40; Mufiiz, 2002). 

The promotion of domestic and foreign private investment 
in Peru via the privatization of Government-owned firms 
and the formation of joint ventures started off at a vigorous 
pace in 1991 and has continued, although at a slower 
pace. Foreign investors viewed Peru as an attractive Latin 
American open-market economy because the State guarantees 
property ownership, investments, free remittance of profits, 
and capital repatriation and provides equal treatment with 
national investors; the Peruvian Government also slashed 
subsidies and tariffs, freed foreign exchange and interest rates, 
liberalized international investment rules, simplified the tax 
code, established concessions for construction and operation 
of public infrastructure (telecommunications, roads, ports, and 
airports), and embarked on fiscal austerity and investment in 
social development and agriculture. Furthermore, the role of 
the Peruvian Government has been limited to that of regulator, 
promoter, and overseer (Ministerio de Energia y Minas, 2002b, 
p. 5-7, 21-25). 

In 2001, according to the Comisién Nacional de Inversiones 
y Tecnologias Extranjeras (CONITE) and the United Nations’ 
Economic Commission for Latin America and the Caribbean 


'Where necessary, values have been converted from Peruvian new soles (S/.) 
to U.S. dollars at the rate of S/.3.523-US$1.00. 

References that include a section twist (§) are found in the Internet 
References Cited section. 
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(ECLAC), Peru registered $10.02 billion of foreign direct 
investment (FDI), which was about 2.8% higher than that of. 
2000 ($9.75 billion); FDI was $8.57 billion in 1999 and $8.03 
billion in 1998. After a decade of unprecedented growth, the 
flows of FDI into Peru and Latin America in general decreased 
during 2000-2001 partly owing to the region’s instability in the 
economic and political fronts augmented by recent events in 
Argentina, Peru, and Venezuela and the adverse international 
economic conditions, which included a longer-than-expected 
recession in the United States and lower growth in Europe 

and Japan (Comisién Nacional de Inversiones y Tecnologias 
Extranjeras, 2002a§; Economic Commission for Latin America 
and the Caribbean, June 2002§). The Ministerio de Energia 

y Minas also reported that Peru received $3.32 billion of FDI 
in the minerals sector [mining ($1.67 billion), petroleum ($98 
million), and gas ($1.55 billion)] compared with $3.36 billion 
in 2000, $1.76 billion in 1999, and $1.51 billion in 1998 
(Ministerio de Energia y Minas, 2002b, p. 7, 21-25). 

CONITE reported that since July 19, 1991, when the 
privatization program began, the Peruvian Government has 
privatized more than 220 state-owned corporations and netted 
$10.5 billion, or almost 17% of Peru’s GDP; new investments 
of $12.7 billion, or 24% of the GDP, have been committed 
by domestic and foreign investors between 2001 and 2009. 

A total investment of $9.1 billion for the mining sector was 
expected for the 2001 to 2009 period (Ministerio de Energia y 
Minas, 2002b, p. 22-28; Comisién Nacional de Inversiones y 
Tecnologias Extranjeras, 2002a§). The privatization process 
continued to be managed by the Comisién de Promocion de 
la Inversién Privada, which had the legal authority to transfer 
state-owned assets. Responsibility for specific privatization 
was vested in the Comités de Privatizaci6n (CEPRIs) whose 
members were selected from the ranks of leading professionals 
and officials mainly from the private sector. Thus far, the 
Government has privatized most of its assets in the following 
sectors: mining, 90%; manufacturing, 85.5%; electricity and 
hydrocarbons, 68% each; and agriculture, 35% (Ministerio de 
Energia y Minas, 2002b, p. 21-22). 

In the mining sector, some tenders were still pending for the 
following large projects in 2002-3—Empresa Minera del Centro 
del Peri S.A.’s (Centromin) copper deposits at Michiquillay, 
Department of Cajamarca, and Toromocho, Department of 
Junin. Minero Peri S.A.’s copper and iron deposits as Las 
Bambas, Cusco; the coal deposits at Alto Chicama, Department 
of La Libertad; and the phosphates and brine at Bayévar, 
Department of Piura. Additionally, several mining prospects, 
in order of importance, for gold, copper, coal, and industrial 
minerals were to be privatized (Ministerio de Energia y Minas, 
2002b, p. 25, 29-32). Government officials estimated that 
Centromin’s privatization could generate around $2.14 billion 
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and that privatization earnings could be increased between $3 
billion and $4 billion on additional sales of state assets, such as 
the Talara oil refinery and the Mantaro hydroelectric complex, 
possibly in 2003. One successful privatization in 2001 was 

that of the power-generating company Electroandes, which was 
acquired by PSEG Global Corp. of the United States on July 20, 
2001, for $227 million (Ministerio de Energia y Minas, 2002b, 
p. 38). 


Government Policies and Programs 


Supreme Decree No. 014-92-EM of June 1992 (the General 
Mining Law) and Legislative Decree No. 868 of May 1996 
provide guaranteed protections to mining ventures and contracts 
under the Peruvian Civil Code. Consequently, such ventures 
and contracts are immune from unilateral changes by any 
governmental authority in Peru without an appropriate legal 
or administrative remedy. The hydrocarbon law No. 26844 
of 1997 eliminated the exclusive rights of the state-owned 
Petrdleos del Pert S.A. to control secondary recovery of crude 
oil, refining, and imports and subsequent resale of petroleum 
and byproducts. These laws have ensured more-favorable 
minerals and crude oil and gas exploration and production 
contract terms for investors, which has resulted in an increased 
number of domestic and foreign companies expressing interest 
in participating in exploration, production, and distribution of 
natural gas and petroleum contracts with Perupetro S.A. and 
mineral properties with Centromin (table 2). 

Also, the Peruvian Constitution establishes equal 
protection for domestic and foreign investors who may enter 
into agreements with the Government and guarantees free 
access, possession, and disposal of foreign currency. Within 
the framework of Decree law No. 708 of November 1991 
(promotion of investment in mining), Legislative Decree 
No. 662 of August, 1991 (promotion of foreign investment), 
Legislative Decree No. 757 of November 1991 (framework for 
the development of private investment), Legislative Decree No. 
818 of April 1996 (incentives for investing in natural resources), 
and Supreme Decree No. 162-92-EF of October 1992 (rules 
guaranteeing foreign investment), more than 250 domestic 
“Stability and Guarantee Contracts” have been signed since 
1993 (Ministerio de Energia y Minas, 2002b, p. 28). 

Legal procedures to obtain mining rights were made easier 
by the enactment of complementary legislation Supreme 
Decree No. 018 of July 9, 1992. The Government no longer 
has exclusive control over exploration, mining, smelting, and 
refining of metals and fuel minerals. Individuals and private 
companies are allowed to hold mining permits tn Peru. In the 
legal framework for investment and taxation, no distinction 
is made among domestic and foreign investors, corporations, 
and consortia formed in Peru or abroad. No restrictions were 
put on the remittance of dividends, depreciation, and royalties 
abroad. Contracts can be signed among investors, and the 
Government guarantees the stability of legal commitments 
and taxes. To increase protection of investors’ interests, 

Peru signed agreements with the World Bank’s Multilateral 
Investment Guarantee Agency (authorized by Legislative Decree 
25312) and with the Overseas Private Investment Corporation 
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(authorized by Legislative Decree 25809) (Ministerio de Energia 
y Minas, 2002b, p. 74-78). 

Instead of Petroperi S.A., Perupetro manages energy-related 
activities for the Government. In principle, all mineral and 
geothermal resources belong to the Government, which grants 
concessions for use by the private companies and individuals. 
The administration and management of all legal mining 
processes and concessions rested with the executive branch. 

The $2.6 billion Camisea gas project located in the Ucayali 
Basin, Cusco, has been split into two contracts. First, on 
February 16, 2000, Peru’s Comité Especial del Proyecto 
Camisea (Cecam) gave the go-ahead to the consortia led by 
Argentina’s largest oil producer Pluspetrol S.A. (Pluspetrol Pert 
Corp. as operator) (36%) and included Hunt Oil Company of the 
United States (36%), SK Corp. of the Republic of Korea (18°), 
and Tecpetrol S.A. of Argentina (10%) to produce natural 
gas during the 40-year upstream operations (exploration and 
production) on Camisea. The Supreme Decree No. 021-2000- 
EM of December 7, 2000 (License to exploit Camisea), with 
Comisién de Promocién de la linversién Privada’s blessing of 
December 4, 2000, approved the exploitation contract between 
Perupetro and the consortia led by Pluspetrol. Second, on 
October 20, 2000, Peru issued a tender for a 33-year contract 
for transportation and distribution of gas and natural gas liquid 
(NGL) through separate pipelines by yearend 2003. The sole 
bidder for the second phase was a six-company consortium 
that was led by Argentina’s Tecgas S.A. (30%) and included 
Pluspetrol (19.2%), Hunt Oil (19.2%), Grafia y Montero S.A. 
of Peru (12%), Sonatrach Company of Algeria (10%), and SK 
Corp. (9.6%) (Moons, 2001, p. 5; Comisién de Promocion de 
la Inversion Privada, 2001, p. 4-8; U.S. Energy Information 
Administration, 2002a§). 


Environmental Issues 


The Direccién General de Asuntos Ambientales (DGAA) of 
the Ministerio de Energia y Minas (MEM) has the responsibility 
to address environmental problems that result from energy 
and mining activities and is mandated to implement the 
laws and regulations of the environmental legal framework, 
such as Legislative Decree No. 613 of September 1990 (the 
environmental code), and Supreme Decree No. 016-93-EM 
of April 28, 1993 (the environmental regulation) (Ministerio 
de Energia y Minas, 2002b, p. 71-73). The sustainable 
development model for the mining and energy sectors began in 
1993 with regulations and procedures for gradual reduction of 
pollution, which include economic development policies and 
environmental protection. The mining industry must comply b 
adjusting its ongoing operations to permissible effluent levels 
and its new operations by using cleaner technologies. The 
DGAA evaluates and proposes the environmental regulations 
for the mining and energy sectors, which include the maximum 
emission levels that are compatible with the internationally 
accepted limits set by the United Nations and the World Bank; 
approves environmental impact assessments for new operation: 
and Environmental Adjustment and Management Programs 
for ongoing ones; and administers the national environmental 
information system. The MEM is authorized to handle 
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environmental affairs in the minerals sector, such as establishing 
the environmental protection policy and maximum allowable 
levels for effluents, signing environmental administrative 
stability agreements, overseeing the impact of operations 
determining responsibilities, and imposing administrative 
sanctions (Ministerio de Energia y Minas, 2002b, p. 73-74). 
The mining and oil companies are increasing their efforts 

to protect the environment, and o1l companies, in particular, 

are under pressure because the number of operations in the 
Amazon Rain Forest, which is one of the world’s most sensitive 
ecosystems, are increasing. 


Production 


In 2001, Peruvian metals and minerals production was valued 
at $3.3 billion; the value of all mining products exported during 
the year amounted to $3.19 billion, which was about the same 
level as that of 2000 ($3.21 billion). Including petroleum, 
Peru’s mineral export earnings amounted to $3.6 billion, or 
50.7% of its total exports of $7.1 billion. Imports decreased by 
1.4% to $7.2 billion, which generated a deficit of $100 million 
in the country’s trade balance. Peru imported crude oil valued at 
$1.1 billion, which created a trade deficit of $700 million for the 
energy sector in 2001 (Ministerio de Energia y Minas, 2002a, p. 
20, 39-40; Sociedad Nacional de Mineria, Petréleo y Energia, 
2002c, p. 55). 

Despite Latin America’s economic turmoil, Peru’s 2001 metal 
production increased compared with that of 2000, particularly 
in copper (30.4%), zinc (16.1%), silver (9.7%), lead (7%), tin 
(2.1%), and gold (1.1%). In 2001, the increased gold output 
was because of production achieved by large-sized mines, which 
was 97.5 metric tons (t) compared with that of 2000 (92.3 t). 
Minera Yanacocha S.A. (MYSA) [Newmont Mining Corp. of 
the United States (51.35%), Cia. de Minas Buenaventura S.A. 
(Buenaventura) (43.65%), and the World Bank’s International 
Finance Corporation (5%)] contributed 42.5% of gold (58.7 t) 
production. Other principal contributors of gold, in order of 
importance, were Minera Barrick Misquichilca S.A. (28.3 t), 
Cia. Minera Ares S.A. and Minera Aurifera Retamas S.A. (5.2 
t) each, Cia. de Minas Orcopampa (4.5 t), Consorcio Minero 
Horizonte S.A. (4.3 t), Cfa. Minera Aurifera Santa Rosa S.A. 
(3.2 t), and Minas Arirahua S.A. (1.1 t), or 36.1% of the total 
(Instituto de Ingenieros de Minas del Peru, 200Ib, p. 20-22; 
Ministerio de Energia y Minas, 2002a, p. 46). The copper 
increase was the result of expansions at Peru’s first and third 
largest copper producers Southern Peru Copper Corp.’s (SPCC) 
Cuajone Mine and solvent extraction and electrowinning (SX- 
EW) of oxide ores in the Cuajone and the Toquepala copper 
mines, Sociedad Minera Cerro Verde S.A.’s Cerro Verde 
Mine, and Peru’s second largest private copper producer BHP 
Billiton Tintaya S.A. The country’s second largest private 
lead producer Cia. Minera Atacocha S.A., which included Cfa. 
Minera Condestable S.A. and several small- and medium-sized 
mines, contributed to the growth in copper output. The zinc 
increase was the result of expansions at Peru’s largest private 
zinc producer Volcan Compafiia Minera S.A.A. (Ministerio de 
Energia y Minas, 2002a, p. 8-14, 46, 51, 56; Sociedad Nacional 
de Mineria, Petréleo y Energia, 2002b, p. 13, 39). 
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The Antamina Mine, which is a $2.3 billion copper-zinc 
megaproject, entered into production in September and 
consisted of an open pit, a 70,000-metric-ton-per-day (t/d) 
concentrator, a 302-kilometer (km) slurry pipeline, port facilities 
in Huarmey, and a new access road, power line, and town site. 
The mine was owned by Compafifa Minera Antamina S.A. 
(CMA) (BHP Billiton plc., 33.75%; Noranda Inc., 33.75%; 
Teck Cominco Ltd., 22.5%; and Mitsubishi Corporation, 

10%). Antamina’s revised proven and probable ore reserves 
were calculated to be 559 million metric tons (Mt) at a grade 
of 1.24% copper, 1.03% zinc, 13.71 grams per metric ton (g/t) 
silver, and 0.029% molybdenum, or 1.8% equivalent copper 
(Baertl, 2001; Instituto de Ingenieros de Minas del Peri, 2001b, 
p. 29-31; Ministerio de Energia y Minas, 2002b, p. 35). 


Trade 


In 2001, mining was the main exporting sector of the country. 
Peru’s main mineral exports were gold ($1.2 billion), copper 
($987 million), zinc ($419 million), lead ($196 million), and 
silver ($169 million) (Ministerio de Energia y Minas, 2002a, p. 
8-13). As a member of the Mercado Comun Andino (ANCOM) 
(Bolivia, Colombia, Ecuador, Peru, and Venezuela), Peru sold 
about 7% of its exports to the other ANCOM members; about 
6% was sold to other countries in Latin America. Peruvian 
mineral exports could increase if the negotiations between the 
Mercado Comun del Cone Sur (Mercosur) (Argentina, Brazil, 
Paraguay, and Uruguay and associate members Bolivia and 
Chile) and ANCOM lead to a free trade pact in the near future; 
if the negotiations are successful, a South American free trade 
agreement could be created (Sociedad Nacional de Mineria, 
Petréleo y Energia, 2002c, p. 55; Comision Nacional de 
Inversiones y Tecnologfas Extranjeras, 2002b$). 


Structure of the Mineral Industry 


The structure of the Peruvian mineral industry continued to 
change to a privately owned/ Government-regulated regime 
from a Government-owned/Government-operated one. MYSA 
acquired the Yanacocha gold project in Cajamarca [Crown 
Resources Corp. (41.2%) and Solitario Resources Corp. 
(58.8%), both of the United States], which in addition to being 
in the vicinity of the Amaro, the Chailhuagon, and the Perol 
gold properties, contains 641.4 Mt of geological reserves that 
grade 0.30% copper and 0.79 g/t gold. MYSA was planning a 
feasibility study to develop those properties in 2002-3 and to 
mine them as one mining unit by 2004 (Instituto de Ingenieros 
de Minas del Peri, 2001a, p. 15). Cominco Ltd. committed to 
invest $2.5 million per year during the next 7 years and to carry 
out no less than 3,000 meters (m) of diamond drilling each year 
for the Bongara zinc project in Florida Canyon, Cajamarca 
(Instituto de Ingenieros de Minas del Peru, 2001a, p. 10). 

In 2001, mine and facility expansions with total investments 
of $1.4 billion were completed. Among the most important 
completions of output increases were the following: SPCC’s 
Cuajone Mine, to 87,000 metric tons per day (t/d) of copper ore 
from 60,000 t/d; the concentrator, leaching, and ion exchange 
plants at SPCC’s Toquepala Mine, to 60,000 t/d of copper 
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metal from 45,000 t/d; Atacocha’s mill, to 3,500 t/d of lead- 
zinc concentrates from 2,100 t/d; Empresa Minera Iscaycruz 
S.A.’s mill, to 2,500 t/d of zinc ore from 1,700 t/d; and the gold 
smelter at MYSA’s Yanacocha Mine, to 350 t/d from 150 t/d 
(Instituto de Ingenieros de Minas del Pera, 2001b, p. 31-32, 67, 
80-84). Refineria Cajamarquilla S.A. [Teck Cominco (87%) 
and Marubeni Corp. of Japan (13%)] was planning to built an 
equivalent 120,000-metric-ton-per-year (t/yr) zinc refinery next 
to the current facility, but it was postponed because of lower 
zinc prices in the open market (Instituto de Ingenieros de Minas 
del Peru, 2001b, p. 70; Ministerio de Energia y Minas, 2002b, p. 
29; Turner, 2001, p. 2). 

In 2001, mine projects with a total investment of $2.6 billion 
were completed, such as BHP Tintaya’s ion exchange plant to 
treat copper oxides in Yauri, Cusco; Buenaventura’s Antapite 
gold mine in Huaytara, Huancavelica; CMA’s Antamina 
polymetallic mine in the Department of Ancash; and MYSA’s 
La Quinua gold mine, which is near the Yanacocha Mine, in 
Cajamarca. Mine projects with feasibility studies included 
Billiton ple.’s La Granja copper project in Cajamarca; Tintaya’s 
Antapaccay copper-gold project, which is 10 km from the 
Tintaya open pit in Yauri, Cusco; Minera Quellaveco S.A.’s 
copper project in Moquegua; and SPCC’s Cuajone ion exchange 
plant in Moquegu. Projected investments totaled $3.3 billion 
(Ministerio de Energia y Minas, 2002b, p. 29, 32). 

Additional investments ($1.3 billion) were expected 
in projects with advanced exploration work, such as the 
Tam bogrande gold and base-metal deposit of Manhattan 
Sechura Company in the Department of Piura; the San 
Gregorio zinc project of Sociedad Minera El Brocal S.A. in 
the Department of Cerro de Pasco; the Minas Conga gold- 
copper-lead-silver mineralization of Minera Yanacocha SRL 
in Cajamarca; and the Magistral copper-molybdenum-silver 
deposit of Minera Ancash Cobre S.A. in Ancash. Magistral 
is located in the same geological trend than that of CMA’s 
Antamina base-metal mine (Instituto de Ingenieros de Minas 
del Pera, 2001a, p. 8-19). Finally, the State was expecting 
that Minero Peru’s projects pending privatization, such as Las 
Bambas, the Michiquillay, and the Toromocho base-metal 
deposits and the Bayoévar phosphates, would generate an 
estimated investment of $2.1 billion ( Ministerio de Energia y 
Minas, 2002b, p. 37-38). 

Private firms, most of which were controlled by local 
interests, dominated the medium- and small-sized mining 
operations. More than 100 foreign mining companies have been 
established in Peru since 1990 (table 2). 


Commodity Review 


Metals 


Copper.—Peru’s copper (content in concentrates) output 
increased to 722,035 t compared with 553,924 t in 2000. This 
increase was as a result of expansions and modernizations of 
copper processing facilities, and the Antamina Mine’s output, 
which started during the third quarter of 2001. Peru exported 
about 686,000 t of copper metal valued at $987 million 
(Ministerio de Energia y Minas, 2002a, p. 8). 
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SPCC remained the largest copper producer in the country 
with a total output of 341,947 t of copper metal from its mine 
Operations at, in order of importance, the Toquepala and the 
Cuajone open pits and its SX-EW cathode plant at Toquepala, 
which produced 48,100 t of metal in 2001. Copper metal output 
at the SPCC’s Ilo refinery in Moquegua increased to 280,000 t 
in 2001 from 227,000 t in 1998 and 195,000 t in 1994, which 
represented a total increase of 43.5% compared with that of 
1994 refining capacity (Gonzales, 2001, p. 2). Tintaya reported 
an output of 85,184 t of copper from its open pit operations. 
Phelps Dodge Corp.’s Cerro Verde copper mine produced 
76,665 t, which represented Cerro Verde’s fourth consecutive 
increase in output since the completion of its mine expansion 
and mill recovery improvement programs in 1997. Doe Run 
Pert S.R. Ltd. produced 16,509 t of copper from its Cobriza 
base-metal mine in the Department of Huancavelica. Medium- 
and small-sized mines in the country supplied an additional 
201,730 t (Ministerio de Energia y Minas, 2002a, p. 51). 

In 2001, expansion of the Toquepala Mine was completed 
with the identification of a massive sulfide ore, which increased 
the mine’s proven and probable reserves to 770 Mt at a grade 
of 0.74% copper and 0.08% molybdenum and 1.931 billion 
metric tons of leachable (“lixiviable”) reserves at a grade of 
0.20%. The concentrator’s capacity will be increased to 60,000 
t/d from 43,500 t/d by mid-2002 at a cost of $80 million. The 
construction of an additional leaching section at the Cuajone 
SX-EW cathode plant continued; this will increase the plant’s 
capacity to 56,000 t/yr from 22,000 t/yr by mid-2003. SPCC 
was planning to build a new smelter that will produce anodes 
instead of blister in Ilo during 2005-6; the new smelter will 
save $0.02 per pound of copper in processing costs, which 
is currently (2001) $0.54 per pound. The new smelter will 
process 1.83 Mt of copper concentrates, which will be an 
increase of 59.1% to the current (2001) capacity of 1.15 Mt, an 
Ilo’s refinery will be expanded further to 330,000 t/yr as well 
(Gonzalez, 2001, p. 1-9; Ministerio de Energia y Minas, 2002a. 
p. 34; Ministerio de Energia y Minas, 2002b, p. 43). 


Gold.—Peru’s total gold output increased to 138.0 t in 
2001 from 132.6 t in 2000. MYSA remained as the largest 
gold producer in 2001 with 58.7 t of gold, which was a 6.5% 
increase compared with that of 2000. Gold recovered as 
a byproduct from the concentrates of Peru’s polymetallic 
mines amounted to 4.2 t. Other gold producers in 2001 were 
Barrick (28.3 t), Retamas (5.2 t), Ares (5.2 t), Sipan (4.8 t), 
Orcopampa (4.5 t), Horizonte (4.3 t), Santa Rosa (3.2 t), and 
Cfa. Minera Poderosa S.A. (2.3 t). From the total gold output, 
large producers reported 87.0 t; medium producers, 28.3 t; and 
small-sized mines 6.1 t; and an unknown number of placers 
and “garimperos” (informal individual miners), about 16.6 t. 
Placers accounted for 12% of the gold produced in the country. 
The southeastern Andes have well-known gold placers on the 
Inambari River and its tributaries. Placer gold production was 
concentrated in the Inca and the Mariategui Regions; gold also 
was recovered from placers in rivers and streams throughout 
the jungle (Ministerio de Energia y Minas, 2002a, p.10, 46-47: 
Sociedad Nacional de Mineria, Petréleo y Energia, 2002a, p. 5( 
Soldi, 2001, p. 3-4). 
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Iron Ore.—Shougang Hierro Pert S.A. (a subsidiary of 
China’s Shougang Corp.) continued to be Peru’s sole iron ore 
producer. Mine output increased to 3.1 Mt of iron content in 
2001 from 2.8 Mt in 2000. The value of iron ore exports was 
$81 million, which was an increase of 20.9% compared with 
that of 2000 ($67 million). In 2001, with an investment of $100 
million, Shougang Hierro built a new pellet plant to increase its 
production capacity to 3 million metric tons per year (Mt/yr) 
(Ministerio de Energia y Minas, 2002a, p. 14, 71). 


Lead, Silver, and Zinc.—In 2001, the Peruvian zinc industry 
produced 1.1 Mt of zinc in concentrates and was the world’s 
third largest after China and Australia (Plachy, 2002). This 
represented an increase of about 16.1% compared with the 
output of 2000 and 12% of the world’s concentrate output, 
almost 62% of Latin America’s zinc concentrate, and 29% of 
refined zinc (Ministerio de Energia y Minas, 2002a, p. 9, 56- 
59). The country’s total silver output increased to 2,674 t in 
2001 from 2,438 t in 2000 and was the second largest producer 
in the world after Mexico (Ministerio de Energia y Minas, 
2002a, p. 13, 66; Hilliard, 2002). Also, Peru produced 289,546 t 
of lead in concentrates and was the fourth largest producer in the 
world after Australia, China, and the United States (Ministerio 
de Energia y Minas, 2002a, p. 12, 61; Smith, 2002). Exports of 
lead (258,000 t), silver (38 million ounces, or 1,182 t) and zinc 
(792,000 t) were valued at about $196 million, $169 million, 
and $419 million, respectively (Ministerio de Energia y Minas, 
2002a, p. 9, 12-13). 

In 2001, Cia. Minera Volcan S.A. produced 319,317 t of 
zinc, 76,135 t of lead, and 334 t of silver from its operations 
in the Yauli mining district and the Paragsha property in Cerro 
de Pasco; Volcan was the largest private producer of lead, 
silver, and zinc in Peru. Glencore International AG with its 
subsidiaries Iscaycruz (121,507 t of zinc, 9,562 t of lead) and 
Empresa Minera Yauliyacu S.A. (36,238 t of zinc, 13,484 t of 
lead, and 154 t of silver) was Peru’s second largest private zinc 
producer with a total of 157,745 t. Cfa. Minera Milpo S.A. 
[owned by local shareholders (73.8%) and foreign investors 
(26.2%)] produced 76,755 t of zinc, 23,071 t of lead, and 110t 
of silver. Atacocha produced 56,366 t of zinc, 29,573 t of lead, 
and 127 t of silver. Cfa. Minera Santa Luisa S.A. (a subsidiary 
of Mitsui Mining & Smelting Co. Ltd. of Japan) produced 
47,405 t of zinc and 21,816 t of lead from its Huanzala Mine. 
Sociedad Minera El Brocal S.A. produced 46,952 t of zinc, 
18,5416 t of lead, and 110 t of silver. Cia. Minera San Ignacio de 
Morococha S.A. produced 35,198 t of zinc and 2,880 t of lead. 
Cia. Minera Raura S.A. produced about 34,973 t of zinc, 9,947 t 
of lead, and 54 t of silver. Buenaventura was the second largest 


_ private producer of silver with 333 t; it also produced 9,341 t of 


zinc and 7,651 t of lead. Sociedad Minera Corona S.A. was the 
third largest private silver producer with 158 t. Cia. de Minas 


_ Arcata was the fifth largest private silver producer with 138 
_ t. SPCC reported 90 t of silver from its smelting and refining 


operations in Ilo. Corp. Minera Nor Peru S.A. (a subsidiary of 
Pan American Silver Corp. of Canada) produced 22,009 t of 
zinc, 8,778 t of lead, and 123 t of silver from its underground 


_ Quiruvilca Mine in northern Peru. Peru’s silver production 
increased to 2,674 t from 2,438 t in 2000; Peru was the world’s 
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second largest producer after Mexico (Hilliard, 2002; Ministerio 
de Energia y Minas, 2002a, p. 56, 61, 66, 69). 


Steel.—In 1996, Sider Corp. S.A. acquired Empresa 
Siderirgica del Peru’s Chimbote steel plant. Sider paid $20.2 
million in cash and will pay $142.7 million within 8 years and 
an additional $30 million investment commitment to upgrade 
the steelworks. Sider, which was reorganized in January 
2001 [Acerco S.A. (49.4%), Grupo Wiese (49.4%), and others 
(1.2%)], continued producing flats, rebars, bars 80B, and tubing 
(Apoyo & Asociados Internacionales, 2002§). 


Tin.—Minsur S.A. continued to be Peru’s sole tin producer 
in 2001. Production from its San Rafael Mine in the Mariategui 
Region was 69,696 t in concentrate, which was a 1.7% decrease 
compared with that of 2000. Minsur’s tin smelting and refining 
operations in Pisco, south of Lima, produced 38,182 t of metal, 
which was a 2.1% increase compared with that of 2000. Peru 
was the largest tin producer in Latin America followed by Brazil 
and Bolivia and the third largest tin producer in the world after 
China and Indonesia (Carlin, 2002; Ministerio de Energia y 
Minas, 2002a, p. 11, 73). 


Industrial Minerals 


Cement.—According to the International Cement Review 
and the domestic Association of Cement Producers, Peru’s total 
cement production in 2001 was 3.95 Mt, which remained about 
the same level as that of 2000. Five main cement companies 
operated and produced 3.5 Mt. The largest cement producer 
Cementos Lima S.A. (CLSA) produced about 1.7 Mt of cement, 
or about 43% of Peru’s total cement output; CLSA’s Atocongo 
plant had a design capacity of almost 2 Mt/yr and drew from 
nearby limestone quarries. The second largest cement producer 
Cementos Andino S.A. accounted for 19% of total production; it 
had an installed capacity of 800,000 t/yr with a plant utilization 
of 95%. The third largest cement producer Cementos Norte 
Pacasmayo S.A. accounted for 18% of total production. 
Cementos Yura S.A. had a market share of about 11%, and 
Cementos Sur S.A. had 5% (International Cement Review, 
2001; Pflucker, 2002, p. 3). 


Phosphate Rock.—State-owned Minero Peri’s phosphate 
deposits (Bay6var project), which comprised 150,000 hectares 
of phosphate and brine, have proven reserves of 550 Mt of 
phosphatic rock. It has been scheduled for privatization in 2004. 
As aconsumer of sulfuric acid and producer of fertilizer, the 
Bayévar project could be developed competitively because it is 
located in a valley of great agricultural potential and tremendous 
export opportunities to the Asia-Pacific region via the port of 
Paita (Ministerio de Energia y Minas, 2002b, p. 38). 

The 90,000-t/yr phosphate plant that was operated by 
Empresa Minera Regional Grau Bayévar, S.A., produced 4,825 
t of phosphate in 2001, which was 13.5% lower compared 
with 5,581 tin 2000. Phosphate shipments continued to New 
Zealand under a contract for 100,000 t/yr signed with Norphos 
International Ltd. of Auckland. Other shipments went to Chile 
and Costa Rica through Paita (Ministerio de Energia y Minas, 
2002a, p. 31). 
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Mineral Fuels 


Coal.—Peru’s largest coal deposits are at Alto Chicama, 140 
km north of Trujillo in La Libertad Region. Other coal deposits 
occur in the Cuenca del Santa in the Marafién Region and the 
coal basins of Goyllarisquizga and Hatun Huasi in the Caceres 
Region of central Peru. In 2001, according to the U.S. Energy 
Information Administration (2002b§), Peru’s recoverable coal 
reserves were estimated to be 1.06 billion metric tons, and coal 
production was relatively small (about 23,000 t) compared to an 
estimated consumption of 680,000 t. 


Natural Gas and Petroleum.—Natural gas was primarily 
transported by pipeline from the Talara Basin in the Grau 
Region to the Talara refinery on the coast. The Aguaytia 
gasfield, approximately 41 km west-northwest of Pucallpa, has 
proven reserves of 8.5 billion cubic meters (301 billion cubic 
feet) of gas and 9 million barrels (Mbbl) of condensate, or NGL. 
The proven natural gas reserves of Camisea’s Cashiriari and 
San Martin gasfields in the Ucayali Basin were estimated to be 
246 billion cubic meters (8.7 trillion cubic feet), which included 
587 MbblI of condensate at the end of 2001 (Moons, 2001, p. 5; 
Ortigas, 2001, p. 7; U.S. Energy Information Administration, 
2002a§). Camisea consisted of a pair of crescent-shaped 
gasfields that have potentially enough gas to supply Arequipa, 
Cusco, Lima, and other cities with energy for the next 100 years 
and that could be integrated to supply fuel to the neighboring 
countries of Mercosur, Brazil in particular (Ortigas, 2001, p. 11- 
13). Because the fields are distant from accessible markets, the 
MEM indicated that new infrastructure must be developed. 

Natural gas production remained about the same level as that 
of 2000, or 276.7 million cubic meters, which was produced by 
Petrotech del Peri S.A. (42.2%), Aguaytia S.A. (27.1%), Perez 
Companc S.A. (21.6%), and others (9.1%) (Soldi, 2001, p. 4; 
Ministerio de Energia y Minas, 2002c, p. 2-17). 

In 2001, crude oil production decreased by 3.5%, or an 
average of 96,000 barrels per day (bbi/d) compared with that of 
2000. Production of petroleum derivatives increased by almost 
5.1% and averaged 160,863 bbl/d compared with the 2000 
output of 153,008 bbi/d (Ministerio de Energia y Minas, 2000c, 
p. 2-17; Sociedad Nacional de Minerifa, Petrdéleo y Energia, 
2002a, p. 51; U.S. Energy Information Administration, 2002c$). 
Peru imported crude oil and petroleum products to satisfy its 
internal demand of 179,000 bbl/d. The value of petroleum and 
derivative imports was $1.7 billion, which created a trade deficit 
of about $800 million in the energy sector for 2001 (Ministerio 
de Energia y Minas, 2002c, p. 16; Sociedad Nacional de 
Mineria, Petréleo y Energia, 2002b, p. 54; Soldi, 2001, p. 4). 

Peru’s total crude oil production of 35.0 MbbI in 200I came 
from Pluspetrol (62.5%); the balance was produced by Petrotech 
(13.4%), Perez Companc (12.3%), and others (11.8%) (Sociedad 
Nacional de Minerifa, Petréleo y Energia, 2002b, p. 54). About 
68% of the country’s crude oil production came from the jungle 
blocks in the Loreto and the Ucayali Regions; the remainder 
was produced at the coastal and offshore fields in northern Peru. 
The country’s petroleum reserves were estimated to be about 
324 Mbbl in 2001 (U.S. Energy Information Administration, 
2002c§). 
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The largest oil refinery Petroperu’s La Pampilla had a 
designed capacity of about 100,000 bbl/d; in 2001, it ran at 
76.1% capacity. The second largest oil refinery Petroperi’s 
Talara had a design capacity of about 60,000 bbI/d; in 2001, 
it ran at 60.6% capacity. Other refineries had the following 
designed capacities—Conchan, 15,500 bbl/d; Iquitos, 10,500 
bbi/d; Pucallpa, 3,250 bbl/d; and El Milagro, 1,700 bbl/d. The 
major refinery production came from La Pampilla (46.6%), 
followed by Talara (38.2%), Conchan (7.4%), Iquitos (4.8%), 
Pucallpa (1.8%), and El Milagro (1.2%) (Ministerio de Energia 
y Minas, 2000c, p. 17; Sociedad Nacional de Mineria, Petrdleo 
y Energia, 2002a, p. 51). 


Reserves 


Table 3 lists the Peruvian reserves of major minerals, such 
as copper, gold, iron ore, lead, molybdenum, silver, zinc, and 
other selected mineral commodities on or about January 1, 
2002. Data are shown in terms of metal contained in ore for 
the base and precious metals or recoverable quantities of other 
mineral commodities, which included industrial minerals and 
mineral fuels. These mineral reserves represent “proven” 
and “probable” categories and exclude quantities reported as 
“possible.” Reserves were defined as being well-delineated and 
economically minable ore from mines committed to production 

Annual changes in assessment of reserves, in simplest terms. 
are the arithmetic result of additions to reserves, deletions from 
reserves, and production. A complication in Peru has been the 
production of more than one metal by a large number of mines. 
thus necessitating close attention to market price and processin: 
costs for two or possibly several mineral commodities 
simultaneously to enable production as coproducts. 

During 2000 and 2001, reserves of the leading base and 
precious metals increased significantly because of new 
discoveries of gold in Alto Chicama and copper ore during the 
expansion of the Cerro Verde, the Cuajone, the Tintaya, and 
the Toquepala pits. Reserves of major metals were distributed 
unevenly throughout Peru and were influenced mostly by 
mineralization of the Precambrian Cordillera and the Coast 
Ranges where several districts dominated the reserves position 
in terms of proven and probable minable reserves of major 
metals. 


Infrastructure 


Peru had 1,988 km of railroads and 72,900 km of roads, of 
which 8,700 km was paved and 64,200 km was unpaved. Peru 
had 8,800 km of navigable waterways and tributaries to the 
Amazon River system and 208 km of waterways into Lake 
Titicaca. Also, a petroleum depot at Bayévar serviced the 800- 
km northern Peru crude oil pipeline. Natural gas and liquid 
gas were transported through a 64-km pipeline in the same 
area (U.S. Central Intelligence Agency, 2002b§). Peru had 
an installed electrical generating capacity of 5,050 megawatts 
(MW), more than 76% of which came from hydroelectric plant 
(U.S. Central Intelligence Agency, 2002c§). The Peruvian 
Government has raised $1.6 billion from the privatization of its 
electrical sector, with a commitment to invest about $18 millio: 
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to install an additional 1,006 MW of capacity in the immediate 
future (Ministerio de Energia y Minas, 2002b, p. 21-22, 52). 
Important mineral industry ports included Callao, Ilo, 
Matarani, Paita, San Nicolas, and Talara on the Pacific Ocean 
and Iquitos on the Amazon River. The energy mix, by source, 
was hydro (74.8%), fossil fuel (24.5%), and others (0.7%). 


Outlook 


The energy, mining, telecommunications, and related 
industries remained the most attractive sectors of the Peruvian 
economy, which with continued capital flow from domestic and 
foreign investors were expected to provide long-term benefits to 
the country. The privatization of Centromin, Electropert S.A., 
Minero Peru, Petropert, and the banking sector was expected 
to continue improving prospects for the minerals and financial 
sectors and the electricity generation industry. According to the 
CEPRIs, the privatization process was expected to continue to 
generate additional investments in every sector of the Peruvian 
economy, particularly in the mining and energy industries 
(Ministerio de Energia y Minas, 2002b, p. 21-25). 

In 2001, investments were being used to modernize Peru’s 
industrial infrastructure. Future foreign investments in the 


_ minerals sector are projected to be about $17 billion, which 


is the largest committed capital to date, and will contribute 


significantly to the future of Peru’s economic development 
_ (Ministerio de Energia y Minas, 2002b, p. 10). 


The mineral industries are an important part to the Peruvian 


_ economy. In 2001, several major mineral developments took 
_ place in the country, which will continue to contribute to its 


economic growth. For example, Teck Corp. and Cominco Ltd., 
which are Canadian mining companies, merged to constitute 
Teck Cominco Ltd. (effective September 10, 2001). Teck 
Cominco’s plan is to increase Cajamarquilla’s zinc refinery 
capacity to 240,000 t/yr from 120,000 t/yr zinc in 2004 (Turner, 
2001). CMA’s Antamina project was designed to produce up to 
1.5 Mt/yr of copper and zinc concentrates during a 23-year mine 
life and will be the third largest producer of zinc (163,300 t/yr) 
and the seventh largest producer of copper (272,200 t/yr) in the 
world (Botts, 2002). Cambior Inc. of Canada transferred the 
rights for La Granja copper project to Billiton (effective March 
30, 2001) in exchange for a $35 million payment. Billiton 

will carry out a new feasibility study at a cost of $15 million 
within 3 years. La Granja deposit consists of 3.2 Mt at a grade 
of 0.61% copper, potential resources of 6.4 Mt at a grade of 
0.55% copper, and 800 Mt of leachable ore at a grade of 0.25% 
copper (Instituto de Ingenieros de Minas del Peru, 2001a, p. 
12-13; Ministerio de Energia y Minas, 2002b, p. 36). Pluspetrol 
(operator for the Camisea consortium) announced that drilling 
has begun on the first of four development wells planned for the 
Camisea natural gas development. The timetable is to drill them 
to depths of more than 2,000 m in the San Martin I structure on 
block 88 by 2003. Hunt Oil, which was another partner of the 
Camisea project, was working on a prefeasibility study for the 
construction of a gas-to-liquid (GTL) export project facility in 
Peru. If GTL exports were to be authorized, then the total cost 
of production, transport, distribution, and exports, which would 
include transportation vessels, would increase to an estimated 


THE MINERAL INDUSTRY OF PERU—2001 


$2.5 billion (Oil & Gas Journal, 2002). The GTL project seems 
to be, at best, very speculative with no adequate and transparent 
regulations on GTL exports yet. 

Investors are implementing an approach to community 
development and environmental protection that is based on 
sustainable development principals. Despite new standards in 
Peru for sustainable development and environmental protection 
set by such mineral investors as CMA and MYSA, the country 
is, however, facing political upheavals, and the mining industry 
is increasingly on the defensive. For instance, CMA’s Huarmey 
port facilities site was a target to protestors against Huarmey’s 
residents relocation to another city in Ancash. MYSA’s Cerro 
Quilish gold deposit development was stalled by Cajamarca 
to protect the city’s major watershed by issuing a municipal 
ordinance declaring Cerro Quilish a “protected area.” The 
Coordinadora Nacional de Comunidades A fectadas por la 
Minerfa’s (Conacami) expectations are to bring collective 
strength to counter Government policies and to negotiate 
“demands” with mining companies. Conacami indicated that 
they have the right to participate and to be consulted on mineral 
polices that involve communities which are affected by mining 
operations. For example, Conacami, residents of the town of 
Tambogrande, and others have indicated that they “want nothing 
to do” with Manhattan Minerals Corp.’s Tambogrande gold- 
copper deposit development. Local leaders have ignored the 
Government’s plea to consider the environmental impact study 
before a decision is to be made by the MEM (Metal Bulletin, 
2002). 
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Major Sources of Information 


Direccién General de Mineria 
Ministerio de Energia y Minas 
Avenida Las Artes 260, San Borja 
Lima 4I, Peru 
Telephone: (011-511) 4750336 
Fax: (011-511) 4750065 

Direccién General de Hidrocarburos 
Ministerio de Energia y Minas 
Avenida Las Artes 260, San Borja 
Lima 41, Peru 
Telephone: (011-511) 4750336 
Fax: (011-511) 4750065 

Instituto Geolégico Minero y Metalurgico 
Av. Canada No. 1470, San Borja 
Apartado 889 
Lima 41, Peru 
Telephone: (011-511) 2242965 
Fax: (011-511) 2254540 

Empresa Minera del Centro del Pera S.A. 
Avenida Javier Prado Este 2155 
Lima 41, Peru 
Telephone: (011-511) 4761010 
Fax: (011-511) 4769756 

Petréleos del Pert S.A. 

Paseo de la Republica 3361 
San Isidro 

Box 3126 and 1081 

Lima 27, Peru 

Telephone: (011-511) 4413972 
Fax: (011-511) 4425416 


Major Publications 


Andean Air Mail & Peruvian Times, S.A., Lima: Carta Minera 
y Panorama Petrolero, weekly. 

Business Monitor Intemational Ltd., London, United Kingdom: 
Andean Group—Latin America, Monthly Executive Brief. 

L & L Editores SRL, Lima: Minas y Petréleo, El Semanario de 
la Mineria y el Petrdleo, weekly. 

Instituto de Ingenieros de Minas del Peru, Lima: Monthly 
Organo Informativo. 

Metal Bulletin—Metals & Minerals Latin America, London. A 
Metal Bulletin Newsletter, monthly. 

Ministerio de Energia y Minas, Lima: 
Anuario Minero del Pert, annual. 
En Cifras, Monthly Journal of Statistics. 

Sociedad Nacional de Minerifa, Petrédleo y Energia, Lima: 
Monthly Reports. 
Memoria Anual, annual. 
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TABLE 1 
PERU: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


Commodity 1997 1998 1999 2000 2001 p/ 
=. METALS 

Antimony: | 
Mine output, Sb content e/ 460 460 460 460 460 
Metal 242 364 255 461 274 

Arsenic, white 3/ 837 624 1,611 2,495 1,958 

Bismuth: 

__ Mine output, Bi content e/ 1,000 1,000 1,000 1,000 1,000 

__Metal 774 832 705 744 640 

Cadmium: 

Mine output, Cd content 116 - - - - 

__ Metal 7 474 535 466 1/ 483 1/ 456 

Chromium, mine output, Cr content 191 - - - ~ 

Copper: 

__ Mine output, Cu content 506,498 483,338 536,387 553,924 722,035 
Sulfate, Cu content 3,502 2,450 2,554 2,484 (1,953 
Metal: © 7 

Blister 50,454 46,595 31,463 16,030 44,176 
Refined 294,988 309,594 318,914 324,417 340,736 
Electrowon 98,080 101,837 114,425 127,311 131,139 

_ Total 393,068 411,431 433,339 451,728 471,875 _ 

Gold: 4/ a _ ar 
Mines kilograms _ 55,020 71,654 110,530 116,085 121,402 
Placers do. 22,920 22,560 17,956 16,500 16,620 _ 

Total _ do. 77,940 94,214 128,486 132,585 138,022 
Indium do. 3,799 4,231 5,005 5,015 4,263 


Tron and steel: 


Gross weight thousand tons 4,439 4,880 3,949 3,892 3,892 
____ Fe content do. 3,171 3,282 2,715 rf 2,813 r/ 3,087 
__ Metal: 

Pig iron do. 264 283 250 327 330 e/ 

Sponge iron do. 104 61 50 80 80 e/ 

Ferroalloys e/ = 360 360 360 360 360 
____ Steel ingots and castings e/ thousand tons 510 510 510 510 510 

Semimanufactures e/ 250 250 250 250 250 
Lead: 

__ Mine output, Pb content 262,466 257,713 271,782 270,576 289,546 
Metal - x 97,882 109,492 121,090 116,412 121,181 
Manganese, mine output, Mn content e/ 200 200 200 200 200 
Molybdenum, mine output, Mo content 3,835 4,344 5,470 7,193 9,499 
Selenium, metal, refined kilograms _ 12,678 18,006 23,008 23,110 16,110 
Silver: , 

Mine output, Ag content 2,090 2,025 2,231 2,438 2,674 

Metal, refined 773 989 1,115 1,180 r/ 1,184 
Tellurium, metal kilograms 24,754 21,682 17,110 22,020 r/ 19,105 
Tin: 
Mine output, Sncontent 53,736 49,574 59,191 70,901 69,696 
_ Metal 5/ 27,953 25,907 30,618 37,410 38,182 
Tungsten, mine output, W content 285 76 - - - 
Zinc. _ 

Mine output, Zn content 867,691 868,757 899,524 910,303 1,056,629 
Metal ae 171,191 4/ 174,655 196,978 199,813 201,498 

INDUSTRIAL MINERALS 

Barite 63,600 7,506 3,512 11,403 11,031 
Boron materials, crude (borates) Zz 46,988 22,002 14,716 9,309 9,374 
Cement, hydraulic thousand tons 4,301 4,340 3,799 3,906 3,950 
Chalk e/ 101,000 101,000 101,000 101,000 101,000 
Clays: 
~ Bentonite 22,285 19,563 19,659 21,059 18,217 
__ Fire clay 3,990 3,255 10 5,973 5,900 e/ 

Kaolin 7,875 4,968 1,332 6,165 5,532 
~ Common clay a 326,261 360,958 240,889 398,523 676,944 
Diatomite e/ 35,100 35,100 35,100 35,100 35,100 


See footnotes at end of table. 
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TABLE 1-—Continued 
PERU: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Metric tons unless otherwise specified) 


INDUSTRIAL MINERALS-—Continued 
Feldspar 
Gypsum, crude 
Lime 
Nitrogen, N content of ammonia 
Phosphate rock, crude 


Salt, all types 
Stone, sand and gravel: 


‘Stone: e/ 
Dolomite 
__ Flagstone 
__ Granite 
Limestone 
__ Marble 
Onyx 
Quartz and quartzite (crushed) 
__ Sheil, marl 
Slate 
Travertine 
Sand and gravel: 
Construction thousand tons 
Silica sand do. 
Sulfur, elemental: 
Native e/ 


Byproduct of metallurgy e/ 
Sulfuric acid, gross weight 


Talc and related materials: 
Talc 
Pyrophylilite e/ 
Total e/ Senne 
MINERAL FUELS AND RELATED MATERIALS 
Coal: 
Anthracite, run-of-mine 
Bituminous, run-of-mine e/ 
Total e/ 
Coke, all types e/ 
Gas, natural: 
Gross e/ million cubic meters 
Marketed do. 
Natural gas liquids: e/ 
Natural gasoline and others 7/ thousand 42-gallon barrels 


thousand tons 


thousand tons 


Commodity IT 99 19992000 2001 ph 
2,502 3,983 1,594 5,642 4,253 
64,863 78,656 28,355 140,630 30,658 
31,223 37,220 28,344 140,630 30,568 
1,019 949 950 950 950 
67,136 46,821 9,038 5,581 4,825 
79,492 808,625 778,048 247,619 r/ 418,954 
645 645 645 645 645 
300,000 300,000 300,000 300,000 300,000 
2,000 2,000 2,000 2,000 2,000 
4,097 6/ 5,508 6/ 4,313 6/ 4,334 6/ 4,370 6/ 
10,080 6/ 9,716 6/ 7,651 6/ 10,511 6/ 11,636 6/ 
150 150 150 150 150 
40,000 40,000 40,000 40,000 40,000 
4,000 4,000 4,000 4,000 4,000 
33,488 6/ 35,202 6/ 15,792 6/ 16,706 6/ 16,800 6/ 
261,392 6/ 69,248 6/ 15,463 6/ 16,220 6/ 2,971 6/ 
1,666 1,819 1,848 1,607 1,154 
83 96 90 74 120 
100 100 100 100 100 
60,000 60,000 60,000 60,000 60,000 
408,010 516,514 517,000 e/ 590,209 1/ 623,084 
5,750 11,165 12,085 9,668 11,165 
8,000 8,000 8,000 8,000 8,000 
13,800 19,200 20,100 17,700 19,200 
21,694 7,385 1,488 16,625 23,000 
45,000 45,000 45,000 45,000 _45,000_ 
66,700 52,400 46,500 61,600 68,000 
10,000 10,000 10,000 10,000 10,000 
1,055 6/ 1,000 r/ 1,000 r/ 1,000 1,000 
242 409 333 277 277 
295 295 295 295 295 
Butane do. _5 5 5 5 oss 
Total do. 300 300 300 300 300 
Petroleum: 
Crude do. 42,191 59,625 38,663 36,314 35,040 
Refinery products: : _ Oo 
Liquefied petroleum gas do. 2,329 2,292 2,357 2,484 2,612 
Gasoline, motor do. 9,641 10,134 9,449 9,291 9,767 
Jet fuel do. 2,862 3,416 3,112 2,822 2,966 
Kerosene do. 5,200 5,103 4,910 5,235 5,503 
Distillate fuel oil do. 15,092 15,040 13,622 12,355 12,988 
Lubricants do. 567 $25 530 513 539 
Residual fuel oil | do. 18,959 20,640 17,437 18,348 19,287 
Asphalt do. 1,206 987 363 = es 
Other 8/ do. 1,720 3,784 4,611 4,800 $053 
Total do. 57,576 61,921 56,391 55,848 58,715 _ 


See footnotes at end of table. 
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TABLE 1--Continued 


PERU: PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


e/ Estimated. p/ Preliminary. r/ Revised. - Zero. 
1/ Table includes data available through July 2002. 
2/ Estimated data are rounded to no more than three significant digits; may not add to totals shown. 
3/ Output reported by Doe Run Resources Corp. 
4/ Peru's placer gold production was reported. 
5/ Output reported by Minsur S.A.'s smelter. 


6/ Reported figure. 
7/ Includes hexane. 


8/ Includes refinery fuel and losses. 


TABLE 2 


PERU: STRUCTURE OF THE MINERAL INDUSTRY IN 2001 


(Thousand metric tons unless otherwise specified) 


THE MINERAL INDUSTRY OF PERU—2001 


Annual 

Commodity Major operating companies and major equity owners Location of main facilities capacity 
“Antimony metrictons _ Doe Run Resources Corp. (private, 100%) Smelter at La Oroya, Junin Department 700 
Barite Barmine S.A. (private, 100%) Santa Cruz de Cocachacra, Huarochiri, Lima NA 

Department 

Bentonite ____ Minerales Andinos S.A. (NL Industries Co., 90%) Vichayal Mine, Piura Department 9 
Bismuth metric tons Doe Run Resources Corp. (private, 100%) =———_—_—séRRefinery at L La Oroya, Junin Department 1,000 
Cement Cemento os Lima S.A. (private, 100%) Atocongo Plant, Lima Department ___ 2,000 
__ Do. Cementos Norte Pacasmayo S.A. (private, 100%) Pacesmayo Plant, La Libertad Department _ 800 
___ Do. Cementos Andino S. ).A. (private, 100%) East Lima Plant, Lima Department 800 

Do. Cementos Yura S.A. (private, 100% ‘)) Yura Plant, Plant, Arequipa Department _ 300 
Do. Cementos Sur S.A. (private, 100% Arequipa Plant, Arequipa Department 200 
Copper Southern Peru Copper Corp. (SPCC) (Grupo Mexico, S.A.de | Cuajone, Moquegua Department, and Toquepala, 350 

C.V., 54.2%; the Marmon Corp., 14.2%; Phelps Dodge Tacna Department 
Overseas Capital Corp., 14%, others, 17.6%) 

Do. do. Smelter at Ilo, Moquegua Department 300 
Do. do. Refinery at llo, Moquegua Department 280 
~ Do. Compafiia Minera Antamina S.A. (CMA) (BHP Biiliton pic., Antamina Mine, Huari, Ancash Department 275 

33.75%; Noranda Inc., 33.75%; Teck Cominco Ltd., 22.5%; 
Mitsubishi Corp., 10%) eat. 

Do. do. Antamina concentrator, Ancash 1 Department _ 70 
Do. Doe Run Resources Corp. (private, 100%) Cobriza, Huancavelica Department 60 

Do. do. Smelter at La Oroya, Junin Department = 6. 
Do. do. Refinery at La Oroya, Junin Department 60 
Do. Glencore International AG (pri (private, vate, 100%) Casapalca, Lima Department 60 

Do. Cia. Minera Volcan S.A. (private, 100%) San Cristobal, Mahr Tunel, and Andaychagua, 60 

_ — t——s—s—s—ss—s—ssSsSsSCSsCSunin Department 
Do. Ci ia. Minera San Ignacio de Morococha S.A. (private, 100%) Ys (private, 100%) Yauricocha, Junin Department 60 
Do. BHP Tintaya S.A. (private, 100%) Tintaya Mine, Cusco Department 90 

Do. Sociedad Minera Cerro Verde S.A. (Phelps Dodge Corp., Cerro Verde, Arequipa Department 80 

82.5%; Cia. de Minas Buenaventura S.A., 9.2%; others, 

; 8.3%) ae 

- Do. _ do. — Electrowon at Cerro Verde, Arequipa Department _ 20 
Dolomite Minera Baribent S.A. (private, 100%) Esperanza, Ancash D Department 25 
Gold — kilograms Minera Yanacocha S.A. (Newmont Mining Corp., 51.35%; Yanacocha, La Quinua, and Maqui-Maqui mines, 70,000 
Cia. de Minas Buenaventura S.A., 43.65%; World Bank's Cajamarca Department 

International Finance Corporation, 5%) = 7 
~ Do. do. Minera Barrick Misquichilca S.A. (Barrick k Gold Corp., private, Pierina, Cajamarca Department 26,000 

do. 100%) = 

Do. do. Cia. Minera Poderosa S.A. (private, 100%) Poderosa, La Libertad Department ___ 2,000 
Do. do. Cia. de Minas Orco -opampa S.A. (Buenaventura, 100%) Orcopampa, Arequipa Department 5,000 
~ Do. do. _ Minas Arirahua S.A. (private, 100%) Arirahua, La Libertad Department _ 2,000 
Do. do. | Asesoria Contable Minera S.A. (private, 100%) Ocofia, Santa Clarita, Explatoro, and Molino de 1,000 

Oro, Arequipa Department 
Do. do. Cia. Aurifera Rio Inambari S.A. (Cia. Minera del Sur S.A., Rio Caichive, Madre de Dios Department 200 
84%, Aurifera Claudia, 16%) ; 

Do. do. _ Minera Aurifera Retamas S.A. (private, 100%) sR coon La Libertad Department ____ 5,200 
Do. do. _Consorcio Minero Horizonte S. A. (private, 100%) Ss =P Parcoy, La Libertad Department 4,000 
Do. ___do. _ Cia. Minera Sipan S.A. (private, 100%) = ——————S—SS pn, Inca, Lad Libertad ad Department _ 4,800 

Do. do. Cia. Minera Ai Ares S.A. (private, 100%) Ares, La Libertad Department 5,200. 
See footnotes at end of table. 
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TABLE 2--Continued 
PERU: STRUCTURE OF THE MINERAL INDUSTRY IN 2001 


(Thousand metric tons unless otherwise specified) 


Annual 

Commodity =—=—SC Major operating companies and major equity owners Location of main facilities _ Capacity 
Gold--Continued: kilograms C Ci ia. Minera Aurifera Santa Rosa S.A . (private, 100%) Santa Rosa, Puno Department _ 3.000 
Iron ore Shougang Hierro Pera S.A. (Shougang Corp., 100%) Marcona, Ica Department — 13,000 
Lead Doe Run Resources Cc Corp. (private, 100%) Smelter at La Oroya, Junin | Department 93 
_ Do. do. ee ___ Refinery « at La Oroya, Junin Department __ _ 95 

Do. Empresa Minera Iscaycruz S.A. (Glencore International AG, Pachangara, Lima Department 10 
Paes 100%) enki ass —_ ; 

Do. Empresa Minera Yauliyacu S.A. (Glencore International AG, ~ Casapalca, Lima Department a AS 

100%) 

Do. Cia. Minera Volcan S.A. (private, 100%) San Cristobal, Mahr Tunel, and Andaychagua, _ 700 
Le Junin Department ; 
Do. | do. ____ Paragsha, Cerro de Pasco Department __ a 85 
_ Do. Cia. Minera San Ignacio de de Morococha S. A. (private, 100%) —_Yauricocha, Junin Department | Lye, 
__Do. Cia. Minera Atacocha S.A. (private, 100%) Yanacancha Mine, Junin Department _40 

Do. Cia. Minera Milpo S.A S.A. (private, 100%) _ El Porvenir Mine, Cerro de Pasco Department 25 

Do. Cia. Minera Santa Luisa S.A. . (private, 100%)  Huanzala Mine, Junin Department a. 40 
__Do. Sociedad Minera ra El Brocal S. A. (private, 100%) San Gregorio Mine, Cerro de Pasco Department 60 

Do. Corp. Minera Nor Peru S.A. (Pan American Silver Corp. - Quiruvilca, La Libertad Department 10 

100%) 
Molybdenum SPCC Cuajone, Moquegua Department, and Toquepala, NA 
Se ok a ee eee Tacna Department epee ete 
Natural gas million cubc Pluspetrol Pert: Corp. rp. (Pluspetrol S. S.A., 36%; Hunt Oil Camisea gas deposit, Cusco Department NA 
meters per day Company, 36%; SK Corp., 18%, Tecpetrol S.A., 10%) 7 
do. _ Petrotech del Peru S.A. (Petropert S.A., 100%) Pucallpa, L Loreto Department _ 120 
do. _Aguaytia S. A. (Petropert S.A., 100%). Aguaytia gas deposit, Ucayali Department 80 
; do. _Perrez Companc S. A. (Petropert $ S.A., 100%) Pucallpa, Loreto Department 60 
Petroleum, crude 42- -gallon illon _ Petrotech del Pera S.A. (Perupetro, 100%) Onshore Piura Department; northeast and central _ 68,000 
barrels perday jungle areas, Loreto Department 
~ Do. do. 0. _ Perez Companc S.A. (Perupetro, 100%) Pacific | Coast, offshore Piura Department _ 30. 000 
Do. ; do. _ Pluspetrol S. A. (private, 100%) az. Northeastern jungle, Loreto | Department 7 90. 000 
_ Do. 7 do. Occidental Petroleum Corp. (private, 100%) | oe Block 1-AB, northern jungle, Loreto Department _ ; 28. 000 
Petroleum products Perupetro S.A. Refineries at Talara, Lima, Iquitos, 195,000 
42-gallon barrels per day Marsella, Milagro, and Pucallpa carn tes 
Silica sand Minera Baribent S.A. (private, 100%) Maria G. and Martin I., Junin | Department Dae 
Silver kilograms Empresa Minera Yauliyacu S.A. (Glencore Internartional AG, Casapaica, Lima Department 160,000 
100%) 

Do. do. Doe Run Resources Corp. (private, 100%) ___ Refinery at La Oroya 809.000 

Do. do. _ Cia. Minera San Ignacio de Morococha S.A. (private, 100%) —_ Yauricocha, Junin Department 46.500 
Do. do. Cia. de Minas Buenaventura S.A. (Buenaventura) (private, 83%; Julcani and Huachocolpa Mines, Huancavelica 350,000 

Centromin, 17%) Department, Uchucchacua Mine, Lima 
Department _ a 
_ Do. do. Cia.d de Minas as Orcopampa S.A. (Buenaventura, 100%) Orcopampa Mine, “Arequipa pa Department 161.000 
Do. do. Cia. Minera Volcan S.A. (private, 100%) San Cristobal, Mahr Tunel, and Andaychagua, i”, 325, 000 
Do. do. Sociedad Minera Corona S. 1a S.A. (private, 100%) Hualgayoc, Cajamarca [ Department 175,000 

Do. do. Cia. Minas Arcata S.A. (private, 100%) Arcata, Arequipa Department 170. OOO 
Do. do. SPCC Ilo smelting and refining, Moquegua Department 1: 150.000 
~ Do. do. Cis fa. Minera Santa Luisa S.A. (private, , 100%) Huanzala Mine, Junin Department 53 000 
~ Do. do. Cia. Minera Raura S.A. \. (private, 100%) Raura, Lima Department = 54,000 

“Do do. Cia. Minera Nor Pera S.A. (private, 100%) Quiruvilca, La Libertad Department _ «128.000 
Do 7 do. Cia. Minera Milpo § S. A. (private, 100%) Yanacancha, Certo de Pasco Department t= ————_—«110,000 

Do. oe do. Cia. Minera Atacocha S. A. (private, 100%) Yanacancha Mine, Junin Department 130000 
— Do. do ‘Sociedad Minera | El E| Brocal | S.A. (private, 100%) ; San Gregorio Mine, Cerro de Pasco Department 110,000 
Do do. ‘Corp. Minera Nor Pert S.A. (Pan American Silver Corp., _ Quiruvilca, La Libertad Department 125,000 

100%) ee a 
Steel Sider Corp. S.A. (Acerco S.A., 49.4%; Grupo Wiese, 49.4%; | Chimbote, Ancash Department 550 
others, 1.2%) _ 
Do. | Empresa Laminadora del Pacifico S S.A. A. (private, 100%) Pisco, Ica Department __ 180 
Tellurium metrictons Doe Run Resources Corp. (private, 100%) Refinery at La Oroya _ a2 
Tin ~ metric tc tons per day Minsur S.A. (private 100%) San Rafael Mine, Puno ) Department 2.500 

Do. do. do. Pisco smelting and 1 refining, Ica Department 40.000 
Tungsten do. } Minera ‘Regina S.A. S.A. (private, | rivate, 100%) Paica XI, Puno Department _ _______ 1,400 

Do. do. | Fermin Malaga Santola Santolalla S.A. (private, 100%) Pasto Bueno, Ancash Department 1,000 


See footnotes at end of table. 
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Do. 


TABLE 2--Continued 


PERU: STRUCTURE OF THE MINERAL INDUSTRY IN 2001 


(Thousand metric tons unless otherwise specified) 


Do. 
Do 


NA Not available. 


THE MINERAL INDUSTRY OF PERU—2001 


Annual 
Major operating companies and major equity owners Location of main facilities capacity 
Cia. Minera Volcan S.A.A. (private, 100%) Cerro de Pasco, Cerro de Pasco Department, and 320 
San Cristobal, Mahr Tunel, and Andaychagua, 
. Junin Department 
Compaifiia Minera Antamina S.A. (CMA) (BHP Billiton plc., Antamina Mine, Huari, Ancash Dapertment 165 
33.75%; Noranda Inc., 33.75%; Teck Cominco Ltd., 22.5%; 
Mitsubishi Corp., 10%) 
do. ; Antamina concentrator, Ancash Department a 70 
Empresa Minera Iscaycruz S.A. (Glencore International AG, Pachangara, Lima Department 125 
100%) ; 
Empresa Minera Yauliyacu S.A. (Glencore International AG, Casapalca, Lima Department 40 
100%) ees 
Cia. Minera San Ignacio de Morococha S.A. (private, 100%) Yauricocha, Junin Department 80 
Doe Run Resources Corp. (private , 100%) Refinery at La Oroya © __ 70 
Refineria Cajamarquilla S.A. (Teck Cominco Ltd., 87%; Refinery at Cajamarquilla, Lima Department 120 
Marubeni Corp. of Japan, 13%) 
Cia. Minera San Ignacio de Morococha S.A. (private, 100%) San Vicente Mine, Junin Department so 
Cia. Minera Atacocha S.A. (private, 100%) Yanacancha Mine, Junin Department 60 
Cia. Minera Raura S.A. (private, 100%) Raura, Lima Department 45 
Corp. Minera Nor Peru S.A. (Pan American Silver Corp., 100%) Quiruvilca, La Libertad Department 25 
Cia. Minera Santa Luisa S.A. (private, 100%) Huanzala Mine, , Junin Department 50 
Cia. Minera Milpo S.A. (private, 100%) == ————SSsSY a Yanacancha, Cerro de Pasco Department 80 
‘Sociedad Minera El Brocal S.A. (private, 100%) San Gregorio Mine, Cerro de Pasco Department 220 
TABLE 3 
PERU: RESERVES OF MAJOR MINERALS IN 2001 
(Thousand metric tons unless otherwise specified) 1/ 
Commodity Reserves 
Coal, all types 1,100,000 
Copper 57, 400. 
Gold metric tons 3, 500 2/_ ) 2/ 
Iron ore 830,000 
Lead 3,500 
‘Molybdenum 450 e/ _ 
Natural gas billion cubic meters 260 
Petroleum crude million barrels 600 
Phosphate rock million metric tons 550 
Salt thousand metric tons 100,000 e/ 
‘Silver metric tons 36,000 
Sulfur 150,000 e/ 
Tin 720 
Uranium 100 3/ 
Zine 16,000 
e/ Estimated. 
1/ Source: 2000 and 2001 "“Anuario de la Mineria del Pera" 
Ministerio de Energia y Minas except for natural gas and 
petroleum crude; U.S. Geological Survey Mineral Commodity 
Summaries 2002. 
2/ Excludes metal in placer deposits. 
3/ Recoverable at prices of $100 per kilogram of uranium or 
less. 
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THE MINERAL INDUSTRY OF 


SURINAME 


By Philip A. Szezesniak 


In 2001, Suriname continued to be one of the top 10 leaders 
in the world in the production of bauxite and was a growing 
producer of crude petroleum and gold. Suriname also produced 
alumina, cement, clay, sand and gravel, and stone (crushed and 
broken). Other mineral resources included chromium, clay, 
copper, diamond, iron ore, manganese, nickel, platinum, and tin. 
In 2001, the gross domestic product was estimated on the basis 
of purchasing power parity to be about $2.38 billion; leading 
industries were mining and agriculture. Exports in 2000 were 
valued at $484 million; alumina exports of $342 million 
accounted for more than 70% of all exports. Suriname’s 
population in 2000 was estimated to be 420,000 (World Bank, 
200 1§'; International Monetary Fund, 2002§). 

The Geological and Mining Service is responsible for the 
administration of the mining sector in Suriname. The standard 
mineral agreement allows production and sale of minerals in the 
open market without restriction, access to foreign exchange at 
competitive rates, provisions for a tax deduction on 
reinvestment, and guarantees the repatriation of capital and 
profits. The benefits include a royalty rate reduction to 2.25%, 
nominal license fees for exploration and production, and 
exemptions for mineral rights holders from import duties on 
equipment used for mining, milling, and future expansions. 
Expenditures on prospecting, exploration, and other 
preproduction costs can be written off during the first 5 years of 
operations (Alibux and Mackenzie, 1998; Alibux, 1999). 

In September 2001, Alcoa, Inc. of the United States proposed 

a plan to invest more than $2 billion to strengthen the bauxite 
industry and energy generation in Suriname. Plans included 
exploiting bauxite from the Bakhuys Mountains in western 
Suriname, construction of a new smelter, and reactivating the 
Paranam smelter, which had been shut down in 2000. Alcoa 
officials noted that the additional energy that would be required 
could come from a proposed Kabalebo hydroelectric project 
near the Van Blommenstein Lake. The Government also was 
considering similar proposals from BHP Billiton ple of 
Australia and Pechiney, Inc., of France (DeWare Tijd, 2001a8). 

The Coermotibo bauxite mine, which was owned by 

Suriname Aluminum Co. (Suralco) (a subsidiary of Alcoa), 
produced 2 million metric tons per year (Mt/yr) and was 
expected to produce about 4 Mt/yr of bauxite into the next 
decade. The Accaribo mine [a joint venture of Suralco (76%) 
and BHP Billiton (24%)] produced | Mt/yr of bauxite. After its 
reserves are depleted, which will be soon, bauxite production 
will come from the Lelydorp III deposit, which has reserves of 


'References that include a section twist (§) are found in the Internet References 
Cited section. 
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19.5 million metric tons at a grade of about 53% AIO, and will 
produce 2 Mt/yr of ore (Alibux and Mackenzie, 1998). 

The Gross Rosebel gold property, which is 80 kilometers 
(km) south of the capital of Paramaribo, was the most advanced 
gold development in Suriname. In 2001, Cambior, Inc. of 
Canada purchased the 50% holdings of Golden Star Resources 
Ltd. (GSRL) of the United States, thus increasing their holdings 
to 100%. Under the terms of the deal, Cambior agreed to give 
GSRL $5 million on closing the deal, $1 million on the second, 
third, and fourth anniversaries of the close, and a royalty on a 
portion of the production from the initial few years of 
production. Cambior expected to begin construction of a mine 
in 2002 after completion of a feasibility study. Estimated 
production was about 5,500 kilograms per year of gold 
(reported as 177,000 ounces per year) at a cost of $168 per 
ounce during a 7-year mine life (Northern Miner, 2001; 
Cambior, 2001§). The Government believed that unrecorded 
gold production from small-scale localized alluvial placer 
deposits in 2001 could be as high as 30,000 kilograms. Many 
of the people mining these alluvial deposits were from Brazil. 
Most of the nearly 40,000 Brazilians living in Suriname came 
during the past several years in search of gold. Overall, more 
than 15,000 people were employed in the gold industry (CNN, 
20008). 

The Surinamese Government expressed concern about the 
magnitude of illegal gold mining, especially the impact that it 
was having on the environment. They noted that the use of 
mercury by the small-scale miners was damaging the 
environment and that efforts needed to be made to encourage 
them to shift to legal methods of operations where safer 
methods of mining could be developed. The National Institute 
for Environment and Development in Suriname and the Health 
Ministry were studying ways to stop the consequences of 
mercury pollution. One project called Mercury-Free Gold 
Mining was being financed by the Small Grants Program and 
Conservation International and being carried out by the Godo- 
olo Foundation (DeWare Tijd, 2001d§, e§). 

The state-owned oil company Staatsolie Maatschappij 
Suriname N.V. (Staatsolie) reported that 5 million barrels per 
year (Mbbl/yr) [or 14,000 barrels per day (bbI/d)] of crude oil 
was produced from 524 wells in 2001; this was an increase of 
about 10% compared with production of 4.4 million barrels 
(Mbbl) in 2000. Oil from the Tambaredjo field was estimated 
to contain net reserves of more than 150 Mbbl. Staatsolie noted 
that $32 million was invested in production increases and 
various projects in 2001 and an additional $35 million would be 
invested in 2002. The company’s goal was to achieve 
production of 7.3 Mbbl/yr (reported as 20,000 bbl/d) by 2004. 
Staatsolie also began operations at a new oil refinery in 
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Tambaredjo; processing capacity was about 2.6 Mbbl/yr 
(reported as 7,000 bbl/d) (DeWare Tijd, 2002§; Staatsolie, 
undated§). 

Because infrastructure remained an obstacle to economic 
growth in Suriname, efforts were underway in 2001 to improve 
conditions. A new electricity transmission line from the city of 
Afobakka to Paramaribo was approved for construction starting 
in early 2002. The total cost of the project was estimated to be 
$16 million and would be financed by the Chinese Government; 
the Central Bank of Suriname was expected to repay the loan 
during an 8-year period. Two Chinese companies would build 
the line that would become operational in 2003 (DeWare Tijd, 
2001a§, b§). 
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Major Sources of Information 


Geological and Mining Service 
Kleine Waterstraat 2-6 
Paramaribo, Suriname 
Telephone: (597) 476215 
Fax: (597) 421533 
Staatsolie Maatschappij Suriname N.V. 
Industrieterrein 21, Flora 
P.O. Box 4069 
Paramaribo, Suriname 
Ministry of Finance 
Tamarindelaan 3 
Paramaribo, Suriname 
Telephone: (597) 472610 
Fax: (597) 476314 
Suriname Trade and Industry Association 
Prins Hendrikstraat 18 
P.O. Box 111 
Paramaribo, Suriname 
Telephone: (597) 475286 or 287 
Fax: (597) 472287 
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TABLE | 
SURINAME: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 1/ 2/ 


(Thousand metric tons unless otherwise specified) 


Commodity 1997 1998 1999 2000 2001 

Aluminum: 

Bauxite, gross weight 3,877 3/ 3,931 1/3/ 3,714 r/3/ 3,610 r/ 3/ 4,512 3/ 

Alumina 1,600 1,600 1,600 r/ 1,800 r/ 1,900 3/ 

Metal, primary 32 29 3/ 6 -- -- 
Cement, hydraulic 60 60 r/ 60 r/ 60 r/ 60 
Clays, common 20 20 20 20 20 
Gold, mine output, Au content __ kilograms 300 300 300 300 4/ 300 4/ 
Petroleum, crude 42-gallon barrels 2,000,000 3,832,000 3/ 4,400,000 r/ 3/ 4,500,000 r/ 3/ 5,000,000 3/ 
Petroleum products do. -- -- -- -- 2,550,000 3/ 
Sand and gravel: 

Gravel 35 35 35 35 35 

Sand, common 160 160 160 160 160 
Stone, crushed and broken 50 50 50 50 50 


r/ Revised. - Zero. 
1/ Includes data available through July 2002. 


2/ Estimated data are rounded to no more than three significant digits. 
3/ Reported figure. 


4/ Government estimates of unrecorded production were as high as 30,000 kilograms. 


TABLE 2 
SURINAME: STRUCTURE OF THE MINERAL INDUSTRY IN 2001 


(Thousand metric tons unless otherwise specified) 


Annual 
Commodity Major operating companies and major equity owners Location of main facilities capacity 
Alumina Suriname Aluminum Co. (Suralco) [Alcoa, Inc. (55%) and Refinery at Paranam 2,000 
BHP Billiton plc (45%) 
Aluminum Suralco (55%) and BHP Billiton ple (45%) Smelter at Paranam 1/ 50 
Bauxite do. Mines at Accaribo, Coermotibo, and 4,000 
Lelydorp III, District of Marowijne 
do. Suralco (76%) and BHP Billiton ple (24%) Accaribo Mine, District of Para 1,000 
Cement Vensur N.V. (private, 100%) Paramaribo, District of Para 60 
Gold No major operating companies Southem and eastern Suriname NA 
Petroleum thousand 42-gallon barrels _ Staatsolie Maatschappij Suriname NV (Government, 100%) Tambaredjo, District of Saramacca $,000 
Petroleum products do do do. 2,600 
NA Not available. 
1/ Closed in 2000. 
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THE MINERAL INDUSTRY OF 


VENEZUELA 


By Ivette E. Torres 


At current prices, Venezuela’s gross domestic product (GDP) 
was $126.1 billion’. At constant prices, the GDP increased by 
2.8% from that of 2000; this was a slightly smaller increase 
than that of 2000 when the GDP increased by 3.2% (Banco 
Central de Venezuela, 2002b§’). Construction output increased 
by 13.5% after a reduction of 4.9% in 2000. Mining and 
manufacturing increased by 1.1% and 2.8%, respectively. 
Petroleum, however, decreased by 8.7% (Banco Central 
de Venezuela, 2002c§). Total unemployment increased to 
11% from 10.2% in 2000 (Latin-focus, 2002b§). During the 
second semester of 2000 (the latest period of time for which 


information is available), the construction sector had the highest 


unemployment rate at 23%. Unemployment in petroleum and 
mining and quarrying was 8.2% (Banco Central de Venezuela, 
2002d§). Inflation decreased to 12.3% from 13.4% in 2000 
(Latin-focus, 2002a§). 

The petroleum sector, which continued to dominate 
Venezuela’s economic activity, represented 26.4% of the 
GDP at constant prices and 76.5% of exports of goods and 
services at 2001 prices (Banco Central de Venezuela, 2002a§, 
c§). Mining, which continued to contribute modestly to the 
economy, represented less than 1% of the GDP (Banco Central 
de Venezuela, 2002a8, c§). 


Government Policies and Programs 


The mining law Decreto No. 295 of September 5, 1999, 
which became effective in October 1999, replaced the Mining 
Law of 1945. This law establishes the rules for all mines 
and minerals (except hydrocarbons and some industrial 
minerals not found in Government lands) within Venezuelan 
territory; exploration, production, beneficiation, storage, lease, 
distribution, transportation, and internal and external marketing 
of extracted substances not included in other laws are included. 
Under Venezuelan law, the country’s mineral and hydrocarbon 
resources belong to the state. Under the Decreto, the Ministerio 
de Energia y Minas (MEM) is the Government institution 
responsible for all matters related to mining activity. Mining is 
permitted only through direct participation of the Government, 
concessions, and production authorization to artisanal miners, 
mining cooperatives, and the small-mining sector. 

The 1999 law establishes a combined 20-year exploration 
and production concession renewable for a period not to 
exceed 20 years. Exploration period for the concession Is 
limited to 3 years with a possible extension for 1 year. The 
size of a concession is not to exceed 6,156 hectares (ha). An 
environmental, financial, and technical feasibility study must 
be presented to the MEM during the exploration period of the 
concession. With permission from the MEM, the concessions 
may be rented, subcontracted, or transferred. 

The 1999 mining law establishes the mining cooperative 


'Where necessary, values have been converted from Venezuelan bolivars (Bs) 


to US. dollars at the rate of Bs724.46=US$1.00. 
References that include a section twist (§) are found in the Internet 
References Cited section. 
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and regulates the artisanal mining sector for the first time. It 
defines the small mining sector in reference to the production 
of diamond and gold in areas not to exceed 10 ha to be 

worked by no more than 30 individuals with a nonrenewable, 
nontransferrable permit unless transferred to a social fund to 
form a mining cooperative. The maximum production period is 
10 years. 

A permanent interministerial commission, which was 
integrated by the ministries that deal with defense, energy, 
environment, finances, mining, and natural resources, was 
created to coordinate all aspects that affect the mining sector. 
The law proposes a one-stop office to deal with all associated 
permits related to mining concessions. 

The surface tax that must be paid beginning at the fourth 
year of the concession eliminates the exploration tax. At 
the production phase of the concession, the production tax 
will be deducted from the surface tax. For gold, silver, 
and platinum-group metals, the production tax is 3% of 
the Caracas commercial value of the refined “mineral.” 
Diamond and precious stones are taxed at 4% of the Caracas 
commercial value. Other minerals are taxed at a calculated 
3% of commercial value at the mine. At the discretion of the 
Executive, the production tax may be reduced to 1% as merited 
by economic conditions. 

The Executive also reserves the option of exempting mining 
entities of import taxation of items indispensable to mining 
that are not produced in Venezuela. With permission from the 
Executive, equipment exempted from import taxation may be 
sold to a third party; the purchaser pays the import tax. 

With the exception of precious materials, industrial minerals 
not found in Government lands continue to be governed by 
articles 7, 8, 9, and 10 of the derogated Mining Law of 1945 
until the individual States establish regulations. 

At the expiration of the mining rights, all equipment and 
installations related to the mining activity will become the 
property of Venezuela without compensation to the concession 
holder. 

The Instituto Nacional de Geologia y Mineria (INGEOMIN) 
was established as an independent agency ascribed to the 
MEM under the Decree. The INGEOMIN was charged with 
interdisciplinary research in geosciences, planning, execution, 
and coordination of all geoscience-related programs. The 
agency also was given the responsibility for evaluating 
Venezuela’s mineral and nonconventional energy resources, 
providing technical advice to other Government entities and 
the private sector, and disseminating technical and scientific 
information. 

The new Reglamento General de la Ley de Minas—Decreto 
No. 1.234 was published in the Gaceta Oficial de la Republica 
Bolivariana de Venezuela on March 9, 2001. The Reglamento 
establishes the terms, conditions, and administrative procedures 
in support of the mining law of 1999, 

In 1975, the Government of Venezuela nationalized the 
petroleum sector. In November 2001, a new hydrocarbon law, 
Decreto No. 1.510, was passed. The law, which was published 
in November in the Gaceta Oficial de la Republica Bolivariana 
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de Venezuela No. 37.323, became effective on January 1, 2002. 
Under the decree, all hydrocarbon deposits belong to the nation. 
In agreement with article 302 of the Constitution of 1999, all 


primary hydrocarbon activities are reserved for the Government. 


Refining and marketing of hydrocarbons (secondary activities) 
can be by the Government and the private sector jointly 

or separately. Primary activities will be carried out by the 
Government directly by the Executive, companies owned 

by the Government, or companies in which the Government 
owns more than 50% interest (mixed enterprises). Companies 
engaged in hydrocarbon production are denominated operating 
companies. The maximum area assigned to an operating 
company is 100 square kilometers (kn7). 

The creation of a mixed enterprise for primary production of 
hydrocarbons requires the approval of the National Assembly. 
The duration of the mixed company will be 25 years with a 
possible extension for 15 years. The extension must be applied 
for between 12.5 and 20 years of the granting of the original 
permit. The lands and permanent works, which include 
installations, accessories, and equipment, must be maintained 
in good working order to be relinquished to Venezuela so their 
future use or activity cessation with minimal environmental 
damage can be guaranteed. 

The Government has the right to 30% of production from any 
deposit as royalty payment. The rate can be decreased to 20% 
if the economics of the production are affected by the higher 
rate. The production royalty from mixed bitumen from the 
Orinoco Belt can be reduced to 1674% if the projects are not 
viable at the 30% rate. In both cases, the higher royalty rate can 
be reestablished when necessary. Natural gas is excluded from 
this law; it is regulated by the Ley Organica de Hidrocarburos 
Gaseosos. 

Decreto No. 1.257 of 1996, Normas sobre Evaluacion 
Ambiental de Actividades Suceptibles de Degradar el Ambiente, 
establishes the Ministerio del Ambiente y de los Recursos 
Naturales Renobables. The Decreto requires an environmental 
impact study for projects and programs in the areas of mining 
and hydrocarbons 

In November 2001, Corporacién Venezolana de Guayana 
(C.V.G.) was transferred to the Ministerio de la Secretaria 
de la Presidencia by Decreto No. 1.531. Between 1999 and 
November 2001, the regional development company had 
been ascribed to the Ministerio de Planificacion y Desarrollo 
(Corporacién Venezolana de Guayana, 2002b§). With the 
change, C.V.G.’s level of autonomy was restored to that in force 
at the time of company’s creation in 1960. C.V.G. has also 
been exonerated from all taxes, and the President can release 
the partial or total payment of taxes of the companies under 
C.V.G., many of which are in the mineral sector (table 2). The 
reduction or elimination of taxes by the Executive also applies 
to the importation of equipment, investments, and technologies 
by these entities. 


Production 


In 2001, Venezuela was an important producer of nonfuel 
mineral commodities in the Latin American region, although it 
held modest ranking in terms of world output (table 1). 

According to U.S. Geological Survey data, Venezuela ranked 
among the top 10 world producers of bauxite and alumina; 
it was the 11th largest producer of primary aluminum. In 
Latin America, it was the second largest producer of primary 
aluminum and iron ore (after Brazil), the third largest producer 
of bauxite and alumina (after Jamaica and Brazil) and phosphate 
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rock (after Brazil and Mexico), and the fourth largest producer 
of cement (after Brazil, Mexico, and Colombia) and steel (after 
Brazil, Mexico, and Argentina). 

In the Western Hemisphere, Venezuela was the third largest 
producer of bauxite (after Brazil and Jamaica) and the fourth 
largest producer of alumina (after the United States, Brazil, and 
Jamaica), primary aluminum (after the United States, Canada, 
and Brazil), and phosphate rock (after the United States, Brazil, 
and Mexico). 

Performance of the nonfuel mineral production in Venezuela 
was mixed when compared with that of 2000 (table 1). Output 
of bauxite and alumina, which were two of Venezuela’s 
traditional mineral commodities, increased by about 4% each, 
and the production of iron ore decreased; production of primary 
aluminum was estimated to have remained at the levels of 
1999 and 2000. Official production of diamond decreased for 
the fourth consecutive year and represented a 79% decrease 
from that of 1997. Gold production increased for the second 
consecutive year after 2 years of decline, but output in 2001 
was only 41% of the production level of 1997. Statistics for 
industrial minerals were incomplete. The Government of 
Venezuela does not require companies to report industrial 
mineral production. Based on available data, production of a 
few industrial minerals increased. Of these, the most significant 
were in the production of limestone, sand and gravel, and silica 
sand. Cement production was estimated to have increased by 
about 2%; Venezuela was a net exporter of cement. 


Trade 


Venezuela’s exports totaled $28 billion in 2001; of this, 76.5% 
($21.5 billion) was from petroleum. At 2001 prices, the value of 
petroleum exports decreased by 23% from that of 2000 (Banco 
Central de Venezuela, 2002a§). The export price decreased 
by 22% (Petrdleos de Venezuela S.A., 2002). Total imports 
increased to $22 billion (Banco Central de Venezuela, 2002a§). 

In 2000 (the last year for which information was available), 
exports of metals in all forms were valued at $83.2 million, 
and imports totaled $57.6 million. The value of exports of 
industrial minerals, which included cement and lime, totaled 
$120.4 million. Of this total, cement exports were $115.0 
million (95.5% of the total). Imports of industrial minerals were 
$55.8 million. Cement accounted for $3.8 million. In addition, 
exports of ferroalloys were valued at $40.9 million, and their 
imports were only $11.6 million (Ministerio de Energia y Minas 
2001, p. 113-114, 144-146). 

In 2001, Venezuela’s exports of crude petroleum and products 
averaged 2.762 million barrels per day (Mbbl/d) (Petrdleos de 
Venezuela S.A., 2002). The main recipient of Venezuelan oil 
was the United States. 


Structure of the Mineral Industry 


The private sector participated in the production of nonfuel 
minerals in Venezuela; Government companies, however, 
controlled a varying portion or the entire production of bauxite 
and alumina, aluminum, diamond, gold, and iron ore (table 2). 
Bauxite, alumina, and aluminum production was controlled 
by the Government through C.V.G. Private international 
companies held small interests in alumina and aluminum. 

A large portion of gold was produced by C.V.G. or by its 
subsidiary C.V.G. Compafiia General de Mineria de Venezuela 
C.A. 

Production of iron ore was nationalized in 1975, and 
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the only producer was C.V.G. Ferrominera Orinoco C.A. 
(Ferrominera). Steel production became totally private in 1997 
when Siderirgica del Orinoco C.A. (SIDOR), which was the 
largest steel producer in Venezuela and the Andean region, was 
privatized. The ferrosilicon producer C.V.G. Felsiven C.A. was 
privatized in 1998. 

Five private companies produced cement in Venezuela. 
CEMEX Venezuela S.A.C.A. (formerly Venezolana de 
Cementos), which was the largest company, was owned by 
Cementos Mexicanos S.A. de C.V. (CEMEX), which was the 
world’s third largest cement company. Holderbank Management 
and Consulting Ltd. and Lafarge France, which were the other 
world-leading cement companies, held interests in Consolidada 
de Cementos C.A. and C.A. Fabrica Nacional de Cementos, 
which were the second and third largest cement companies in 
Venezuela, respectively. 

Venezuela was a founding member of the Organization of 
Petroleum Exporting Countries (OPEC). Following Venezuela’s 
nationalization of the petroleum sector, Petréleos de Venezuela 
S.A. (PDVSA) was formed in 1976 as the Government 
company responsible for the exploration and production of 
all hydrocarbons. PDVSA also. had the responsibility for - 
crude refining and petrochemical manufacturing. Storing, 
transporting, and domestic and international marketing of 
hydrocarbons and their products also were the responsibility 
of PDVSA. Since the early 1990s, however, Corporacién 
Venezolana de Petroleos (CVP), which was PDVSA’s 
subsidiary, began to open opportunities to the private sector 
through a number of production agreements. The early program 
involved the production of inactive wells. CVP also entered into 
association with the private sector to explore new areas and to 
develop the extra-heavy crude in the Orinoco Belt. 


Commodity Review 


Metals 


Bauxite, Alumina, and Aluminum.—Venezuela’s entire 
bauxite production was from the Pijiguaos mine in the State of 
Bolivar. The mine was owned by C.V.G. Bauxilum (Bauxilum) 
fowned by the Venezuelan Government through C.V.G. (99%) 
and Alusuisse Lonza Holding (1%)]. Bauxilum was also the 
sole producer of alumina in Venezuela. Bauxite production 
from Los Pijiguaos fed the alumina refinery owned by 
Bauxilum. Bauxite production increased by 3.8% to 4.5 million 
metric tons (Mt). Alumina production increased by 4.4% to 1.8 
Mt (table!). 

In 2001, Bauxilum and Pechiney Group of France signed a 
definite agreement for the modernization and capacity expansion 
of the bauxite and alumina production complex. The agreement 
covered commercial, financial, managerial, and technical 
support for the project, which was designed to increase alumina 
production capacity to 2 million metric tons per year (Mt/yr) 
of alumina, a feasibility study for an additional increase in 
the capacity to 3 Mt/yr, and work to ensure that the complex 
will meet environmental standards. The cost of the project 
was estimated to be $200 million. Pechiney was to market all 
alumina production in excess of 1.7 Mt (Pechiney Group, 2001). 
This was the first large investment by the private sector in 
Venezuela’s aluminum sector after the Government’s inability to 
privatize the sector in 1998 (Metal Bulletin, 2000). 

Production of aluminum in Venezuela was by two primary 
smelters with majority ownership by C.V.G. The largest of 
the two was C.V.G. Venalum C.A. with a nominal capacity of 
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430,000 metric tons per year (t/yr). In 2001, C.V.G. Venalum 
produced 412,380 metric tons (t) (Metal Bulletin, 2002). The 
company modernized its No. | production line, and a number 
of other renovations were completed with the purpose of 
improving environmental conditions and productivity of the 
smelter. With the improvements, Venalum anticipated that the 
smelter should produce at full capacity in 2002. 

The other smelter, C.V.G. Aluminio del Caroni, S.A. (Alcasa), 
had a design capacity of 210,000 t/yr of aluminum. Its capacity 
for most of 2001, however, was 160,000 t/yr because two 
25,000-t production lines were still out of production. During 
the year, one of the two lines was repaired, and by yearend, 
production capacity increased to 185,000 t. The second 
production line was expected to be operational in 2002. Glencor 
International AG was working with the Government company to 
repair the lines. The total cost for the repairs was estimated to 
be $16 million (Metal Bulletin, 2001a, b, d, e; Mining Journal, 
2001b; Corporacién Venezolana de Guayana, 200248). 

In 2001, C.V.G. and Pechiney were discussing the possibility 
of signing a letter of intent to construct another primary 
aluminum smelter with a capacity of 250,000 to 300,000 t/yr at 
an estimated cost of $900 million (Metal Bulletin, 2001f). 


Ferroalloys.—Ferroatlantica de Venezuela, S.A. (Ferroven), 
produced ferrosilicon in its Ciudad Guayana plant. The 
company [owned by Ferroatlantica S.L. of Spain (80%) and 
C.V.G. (20%)] produced an estimated 85,000 t of ferrosilicon, 
which was slightly less than the 86,188 t produced in 2000. 
Production has increased steadily since 1998 when it was only 
35,571 t and exceeded plant capacity in 2000 and 2001. Most 
of the ferrosilicon production (95% in 2000) was for export. 
By far, the main export market was North America followed 
by Japan, South America and the Caribbean, and South Africa. 
Ferroven continued its efforts to ensure the supply of quartz 
for metallurgical use. In early 2001, Ferroven was granted 
the exploration titles for three quartz properties in the State of 
Bolfvar—La Candelaria, El] Manteco, El Merey. The company 
began work in La Candelaria during the year (Ferroatlantica de 
Venezuela, S.A., 2001, p. 12-13, 17-18). 


Gold.—Official production of gold in Venezuela increased 
by 24% to 9,076 kilograms (kg) in 2001 compared with that of 
2000. Still, production was about 40% of the level achieved 
in 1997. The largest producer was Hecla Mining Company 
through its subsidiary Minera Hecla Venezolana C.A., which 
operated La Camorra underground mine in the State of Bolivar 
and produced about 4,700 kg (reported as 152,303 ounces), or 
52% of Venezuela’s official gold output. Production from La 
Camorra mine increased by 64% from that of 2000 at an average 
total cash cost of $133 per troy ounce. One of the reasons for 
the increase in production was high ore grade for the year. At 
yearend 2001, La Camorra’s proven and probable reserves 
totaled about 437,500 t with an average grade of 29.7 grams 
per metric ton (g/t) gold (reported as 482,238 short tons with 
an average grade of 0.867 ounces per short ton) (Hecla Mining 
Company, 2002). 

Hecla began to produce gold from La Camorra in 1999. Ore 
production in 2001 ranged from 450 to 500 metric tons per day 
(t/d). Production was mostly by longhole stopping, and the ore 
was hauled to the surface by truck. In the processing plant, after 
a two-step crushing process, the ore was ground. Gold was 
then recovered by the conventional carbon-in-leach process; 
the plant had a recovery rate of 95%. Gold bars were then sent 
to arefinery. In addition, Hecla had nine other exploration 
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concessions near La Camorra with a total area of 8,000 ha 
(Hecla Mining Company, 20028). 

Another gold producer in Venezuela was Crystallex 
International Corporation of Vancouver, British Columbia, 
Canada, through its subsidiary Crystallex de Venezuela C.A. 
The company produced 346 kg (reported as 11,123 ounces) 
from four open pit deposits in the Tomi mine in the Callao area 
of the State of Bolivar (Crystallex International Corporation, 
2002a). Crystallex acquired Tomi in 2000. Recent exploration 
under the open pits found underground resources. A bankable 
feasibility study conducted by Mine Development Associates 
of Reno, Nevada, calculated that the Charlie Richards deposit 
had probable underground reserves of 162,730 t with a grade 
of 14.48 g/t gold at a cutoff grade of 5 g/t gold and probable 
surface reserves of 94,070 t with a grade 5.61 g/t gold ata 
cutoff grade of 1.74 g/t gold and a price of $265.00 per ounce 
(Crystallex International Corporation, 2001). Crystallex began 
development of the underground deposit at Tomi during the 
fourth quarter of 2001 and expected to begin production in July 
2002 (Crystallex International Corporation, 2002a). 

From April to December, Crystallex also produced 824 kg 
from La Victoria open pit mine in its Lo Increfble concession 
also in the area of El Callao in the State of Bolivar, which it 
acquired in early 2001 when it purchased 80% of the shares 
of El Callao Mining Corp. El Callao Mining owned 51% of 
the holding company that owned 100% of Auriferos El Callao, 
which was the operating company of Lo Increible. The property 
consisted of six deposits, the largest of which was La Victoria. 
Indicated resources at Lo Increible totaled 8.8 Mt with a grade 
of 3.39 g/t gold, and inferred resources were 15.08 Mt with a 
grade of 3.26 g/t gold with a cutoff of 1.0 g/t gold (Crystallex 
International Corporation, 2002b). 

In addition to Tomi and Lo Increible, Crystallex had a 
concession in the Kilometro 88 in the State of Bolivar. Albinol 
had been in production from 1996 to 1998. During 2001, 

a bankable feasibility study for an underground mine was 
completed on Albino | by Mine Development Associates. 
Albino 1’s underground proven and probable reserves were 
calculated to be 82,040 t with a grade of 14.82 g/t gold anda 
cutoff grade of 8 g/t gold and 96,800 t with a grade of 14.66 
g/t gold and a cutoff grade of 8 g/t gold, respectively, at a 
price of $270 per ounce (Crystallex International Corporation, 
2001). Based on the feasibility studies, Crystallex envisioned 
that production from the Albino 1 and the Charlie Richards 
underground deposits would be 350 t/d each with a cash cost 
of $137.00 per ounce; the cost would include mining, milling, 
and transportation. The cost for developing both deposits 

was estimated to be $15.28 million (Crystallex International 
Corporation, 2001). 

Ore from Crystallex’s mines was sent to the Revemin mill in 
E| Callao. In 2001, the company began to expand the plant’s 
capacity to 1,800 t/d in 2002 and a further expansion to 3,000 t/d 
in 2003. With the expansion, the plant would be able to process 
the ore produced from the two new underground deposits. In 
addition to Crystallex’s ores, the plant also processed 19,393 t 
of ore from nearby concessions in 2001 (Crystallex International 
Corporation, 2002a). 

In July, after years of work and several attempts to begin 
production at its Las Cristinas deposit in the State of Bolivar, 
Placer Dome Inc. abandoned the property because Placer 
Dome’s contract with the Venezuelan Government was due to 
expire on July 15, 2001. The company sold its 70% share of 
Minera Las Cristinas C.A., which had been set up to operate Las 
Cristinas, to Vanessa Ventures Ltd. from Canada. Placer Dome 
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was to retain interest in the gold and copper revenues and a 
back-in-right in the project. Originally, Las Cristinas called for 
production of about 16,500 kilograms per year (kg/yr) (reported 
as 530,000 ounces per year) of gold for the first 10 years of the 
20-year planned life of the mine, but Placer Dome had written 
off its $116 million investment in 2000. Vanessa Ventures plans 
for the deposit were on the much smaller scale of 3,100 kg/yr 
(Daily Journal, 2001b; Financial Times, 2001; Northern Miner, 
200 1a, b). 

In late 2001, C.V.G., which was Placer Dome’s original 
partner, announced that it planned to combine Las Cristinas 
with the project at Las Brisas. Las Brisas concession, which is 
directly south of Las Cristinas, was held by Gold Reserve Inc. 
through its subsidiary Gold Reserve de Venezuela. Apparently, 
C.V.G. did not recognize the validity of the transaction between 
Placer Dome and Vanessa Ventures. Near yearend, Vanessa 
Ventures announced that it would appeal the decision made by 
C.V.G. to revoke Vanessa Ventures’s contract for Las Cristinas. 
C.V.G. cited Vanessa Venture’s failure to meet reporting 
requirements and delays in mine development as the reason for 
the cancellation of the contract (Mining Journal, 2001 a, c). 


Iron and Steel.—Production of iron ore from Ferrominera’s 
Cerro San Isidro, Los Barrancos, and Las Pailas open pit 
deposits decreased by 2.6% to 16.9 Mt. With the exception of 
2000 when iron ore production increased by 23.5% to 17.4 Mt, 
production has been decreasing since 1997 when production wa 
18.5 Mt. Venezuela had 14.657 billion metric tons (Gt) of iron 
ore, of which 4.184 Gt was proven. Of the 1.708 Gt of high- 
grade iron ore, Los Barrancos had 318 Mt; San Isidro, 214 Mt: 
Cerro Bolivar, 182 Mt; Grupo Redondo, 165 Mt; and Altamira, 
163 Mt (C.V.G. Ferrominera Orinoco C.A., 2002a§). 

One of the strategic projects Ferrominera was planning was 
the construction of a concentration plant in the Municipality 
of Raul Leoni to produce 8 Mt of iron ore with 68% iron 
content. In December, Ferrominera announced that it had 
signed a service preagreement with Metchem-Duro Felguera 
Group, which won the bid for the plant construction. The 
preliminary agreement allowed the construction of a pilot plant 
and other preliminary work necessary prior to beginning the 
construction of the plant in mid-2002. The cost of the project 
was estimated to be $223 million. The company estimated that 
the concentration plant would increase the life of the mines by 
40 years (C.V.G. Ferrominera Orinoco C.A., 2001). 

Among other Ferrominera planned projects for the near futur. 
were the reopening of the Altamira deposit where work was 
scheduled to begin in 2001 and to be completed in 2004 at a cos 
of $33.5 million; the iron ore production capacity expansion 
to 30 Mt, which was scheduled to begin in 2003 and to be 
completed in 2005 at an estimated cost of $251.9 million; and 
the pellet plant expansion to 4 Mt, which was scheduled to begi 
in 2003 and to be completed by 2005 at a cost of $42.8 million 
(C.V.G. Ferrominera Orinoco C.A., 2002b§). 

Production of direct-reduced iron (DRI) and raw steel 
decreased by 14.5% and less than 1%, respectively, after they 
increased by 26.4% and 17.6%, respectively, in 2000. Despite 
an increase in the construction sector, the steel sector continued 
to be affected by low internal demand and low international 
prices because of an excess world supply. 

Low prices for DRI iron and the overall softness of steel 
demand had a significant impact on the iron and steel industry 
in Venezuela. Complejo Siderurgico de Guayana (Comsigua), 
which produced hot-briquetted iron, and Operaciones al Sur de! 
Orinoco (OPCO) stopped production in early 2001. Comsigua 


U.S. GEQLOGICAL SURVEY MINERALS YEARBOOK —20¢ 


stopped for 20 days for scheduled maintenance. OPCO planned 
to suspend production for 2 months. The most impacted of 


_ the hot-briquetted iron operations was the new 2.2-Mt plant 


owned by Sideruirgia de Venezuela Sivensa S.A. through 
International Briquettes Holding and BHP (since October, 
BHP-Billiton Group). The $860 million project, which was 
completed in August 2000, was unable to reach full capacity 


_ because of technical problems. In March, BHP announced that 
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it would pull out of the project and was writing off its $410 
million investment. Sivensa was searching for a new partner 
to complete the project, which needed another $220 million to 
$240 million in investment for 2001. Orinoco Iron defaulted 
on a debt payment of $16.3 million, which was due on March 
30, 2001 (Metal Bulletin, 2001c, g; Steel Times International, 
2001). 

At yearend, Sivensa was negotiating to restructure its debt, 
which was, in part, affected by the developments related to the 
Orinoco Iron plant and its participation in SIDOR (Siderirgica 
de Venezuela Sivensa S.A., 2001). 

SIDOR suffered significant losses as a result of 18 labor 
stoppages between June 2000 and May 2001. After a 21-day 
strike in May, the company signed a new contract with its 
employees. The company also reported losses of $80 million in 
2000. By yearend, the company’s shareholders were meeting 
with their creditors to reschedule SIDOR’s debt; this was the 
second restructuring of the company’s debt since the company 
was privatized in 1997. In December, SIDOR failed to make 
its interest payment of $31.3 million on its debt (Metal Bulletin, 
200 1h-k). 

The Venezuelan steel market continued to be affected by 
internal and external conditions. Total imports of steel products 
increased almost by 50% to 651,000 t in 2000 from 442,000 t 
in 1999. As aresult, Venezuela decided to increase tariffs on 
a number of steel products to 35% from 10% (Metal Bulletin, 
20011, m). 


Nickel.—In 2000, Venezuela began producing nickel and 
ferronickel from its Loma de Niquel mine and ferronickel 
plant located along the boundaries of the States of Aragua and 
Miranda. The mine and ferronickel plant were operated by 
Loma de Niquel C.A. (majority owned by Anglo American 
plc). Nickel mine production in 2001 was about 13,600 t, which 
was more than five times that of 2000. The nickel content of 
ferronickel produced was 9,700 t, which was about 60% of the 
design capacity (tables 1, 2). 


Industrial Minerals 


Cement.—Venezuela was the fourth largest cement 
producer in Latin America after Brazil, Mexico, and Colombia. 
Production of cement in 2001 was estimated to have increased 
slightly to 8.8 Mt despite responding to the increase in the 
construction sector. Venezuela was a net exporter of cement. 
CEMEX Venezuela S.A.C.A. (a subsidiary of CEMEX) was the 
largest producer with more than 50% of the country’s production 
capacity (CEMEX, S.A. de C.V., 2002§). 


Diamond.—With the exception of 2000, official production 
of diamond has been decreasing in recent years. In 2001, 
production decreased by 51% from that of 2000 but was only 
21% of that of 1997. Traditionally, diamond in Venezuela has 
been produced by the small-scale producers either through 
cooperatives or in contract with C.V.G. The main producing 
areas were Aza Karon, Guaniamo, Icabard, Santa Elena, and San 
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Salvador de Paul. 


Nitrogen (Ammonia).—In January, Fertilizantes 
Nitrogenados de Oriente S.A. (FertiNitro) began exporting 
ammonia to the United States from the José Industrial Park, 
which was its fertilizer complex, in the State of Anzoategui. 
FertiNitro had a design capacity of 1.3 Mt of ammonia and 1.5 
Mt of urea. Construction of the $1.1 billion complex began in 
1998 and was completed near schedule. The plant workforce 
totaled 215. A joint venture of Pequiven (a subsidiary of 
PDVSA) (35%), Koch Industries (35%), Snamprogetti 
International S.A. (20%), and Industrias Polar (10%), FertiNitro 
planned to market its production in Latin America and the 
United States. In addition to the new complex, Pequiven had 
an additional ammonia capacity of 818,000 t/d in two other 
complexes in the States of Carabobo and Zulia (Petréleos de 
Venezuela S.A., 2001a; Pequiven, 20008). 


Mineral Fuels 


Coal.—Production of coal in Venezuela decreased by about 
3% to 7.7 Mt, but it was about three times that of 1992 when 
the production was only about 2.5 Mt (Ministerio de Energia 
y Minas, 2001, p. 103). Most of the production (7.6 Mt) was 
from the State of Zulia where PDVSA produced coal through 
its subsidiary Carbozulia S.A., in two joint ventures with the 
private sector—Carbones de Guasare, S.A. and Carbones de la 
Guajira, S.A. Carbones de Guasare’s Paso Diablo mine, which 
had been managed by Washington Group International, Inc., of 
the United States since 1999, produced 6.9 Mt of coal (Petrdéleos 
de Venezuela S.A., 2002). Carbones del Guasare’s resources in 
2000 totaled 6.3 Gt, which was almost 77% of Venezuela’s total 
coal resources of 8.756 Gt. Of that total, 898 Mt was measured 
reserves, 2.439 Gt was indicated reserves, and 3.738 Gt was 
inferred (Ministerio de Energia y Minas, 2001, p. 102). 

Carbones de la Guajira’s only producing mine Mina Norte 
produced 670,000 t (Petréleos de Venezuela S.A., 2002). In 
May 2001, Carbones de la Guajira sent Washington Group 
International a letter of intent for a service contract for 
Mina Norte. Under the letter of intent, Washington Group 
International was to provide key management personnel and 
engineering support for the mine. The goal of Washington 
Group International was to increase the production of the 
mine to 1.2 Mt/yr and to sign a multiyear contract with the 
Venezuelan company (Washington Group International, Inc., 
2001). No contract had been signed by yearend. 


Natural Gas and Petroleum.—PDVSA’s exploration unit 
announced that it was reactivating its offshore natural gas 
and petroleum exploration program by beginning preliminary 
exploration in areas north of the islands of Margarita and 
La Tortuga by yearend 2001. The program would continue 
throughout 2002. The Delta Platform, which is a marine area 
northeast of the States of Anzoategui and Falcén, was also 
an area of interest to PDVSA. Work north of Margarita and 
La Tortuga included the recording of 700 kilometers (km) of 
two-dimensional seismic and 3,100 km of three-dimensional 
seismic in an area of 5,000 km’ and a depth that ranged from 
100 to 1,000 meters. Early estimates indicated that the cost of 
this exploration program could reach $22 million (Petréleos de 
Venezuela S.A., 2001e). 

An important part of Venezuela’s strategy for expanding its 
petroleum production capacity has been to develop its immense 
resources of extra-heavy crude in the Orinoco Belt. For that, 
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it formed strategic alliances with the private international 
companies in the late 1990s to begin producing extra-heavy 
crude. In 2001, four strategic associations—Hamaca, Operadora 
Cerro Negro S.A. (Cerro Negro), Petrozuata, and Sincrudos del 
Oriente S.A. (Sincor)}—achieved different levels of development 
and production. The scope of all the projects included 
exploration, production, transportation, and upgrade to produce 
synthetic medium or light petroleum. When these associations 
achieve full production capacity, they will contribute to about 
15% of Venezuela’s 2001 production capacity (Petréleos de 
Venezuela S.A., 2002). 

In February, Conoco Inc. of the United States and PDVSA 
announced that the first plant for upgrading extra-heavy crude 
from the Orinoco Belt was formally inaugurated and had begun 
operation. The $1 billion plant, which is located in the José 
Industrial Park in the State of Anzoategui, was part of the 35- 
year $2.5 billion strategic association (joint venture) between 
Conoco (50.1%) and PDVSA (49.9%) that began in 1997. In 
the plant, crude of 9° API can be upgraded to about 22° API. 
The plant had the capacity to process 120,000 barrels per day 
(bbl/d) of extra-heavy crude to produce 103,000 bbli/d of light 
crude, 3,900 bbi/d of liquefied petroleum gas, 3,000 t/d of 
coke, and 145 t/d of sulfur. The joint venture began drilling in 
Zuata in 1997 with first production in August 1998. In 2001, 
Petrozuata produced 120,000 bbi/d. The extra-heavy crude was 
transported through a 90-centimeter pipeline about 200 km to 
the upgrading plant. The lighter synthetic crude produced at the 
plant was to be used domestically and for exports. Conoco’s 
share of the production was shipped to its Lake Charles, 
Louisiana, refinery, which had been commissioned in 2000 
(Conoco Inc., 2001; Petrédleos de Venezuela S.A, 2001d). 

In May, the Cerro Negro upgrading plant in the José Industrial 
Park was inaugurated. The $790 million plant, which was 
part of another joint venture producer of heavy crude from 
the Orinoco Belt, had the capacity to process 120,000 bbl/d 
of extra-heavy crude (8.5° API) to produce 108,000 bbl/d of 
a lighter synthetic crude (16.5° API). The 35-year, $2 billion 
Cerro Negro project, which began producing extra-heavy crude 
in the State of Monagas in 1999, was a joint venture of PDVSA 
(41.665%), Exxon Mobil Corporation (ExxonMobil) (41.665%), 
and Veba Oil & Gas GmbH (16.67%). The synthetic crude 
went to the PD VSA-ExxonMobil Chalmette, Louisiana, refinery 
(Veba Oil & Gas GmbH, 2001a, b). 

The Sincor project was a strategic alliance of TotalFinalElf 
of France (47%), PDVSA (38%), and Statoil of Norway (15%). 
In February, production began in the project’s main production 
station where blending the extra-heavy crude with naphtha 
created an intermediate crude (16° API). Sincor’s upgrading 
plant in the José Industrial Park was in its construction phase 
and was expected to be completed by yearend. The plant would 
upgrade 200,000 bbl/d of medium blend to 180,000 bbi/d of 
light synthetic crude (32° API). In addition, the plant had a 
design capacity to produce 6,000 t/d of coke and 860 t/d of 
sulfur. The cost for the Sincor project was estimated to exceed 
$4 billion (Sincrudos de Oriente S.A., 2002). 

In June, Phillips Petroleum Company (40%), Texaco Inc. 
(after October 9, ChevronTexaco Corp.) (30%), and PDVSA 
(30%), which were the joint-venture partners of the 35-year, 
$3.5 billion Hamaca extra-heavy-crude project, announced 
that they had secured $1.1 billion in project financing from 
the Import-Export Bank of the United States ($628 million) 
and commercial banks ($470 million) (Petréleos de Venezuela 
S.A., 2001c; Phillips Petroleum Company, 2001; Texaco Inc., 
2001). Production of extra heavy crude (8.5° API) began in 
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November at a rate of 30,000 bbl/d, which was blended with 
lighter petroleum to be sold in international markets. The $1 
billion upgrading plant in the José Industrial Park, which when 
completed will be able to treat 190,000 bbl/d of the extra-heavy 
crude to produce 180,000 bbi/d of a lighter crude (26E API), 
was scheduled for completion in 2004 (ChevronTexaco Corp., 
2001). 


Orimulsién.—Orimulsién is a PDVSA-patented boiler fuel 
(a mix of natural bitumen and water) that is used in power 
generation. Venezuela’s production capacity of Orimulsién was 
6.2 Mt/yr. The producing company is Bitumenes de Orinoco, 
C.A. (Bitor) (a subsidiary of PDVSA). In 2001, Bitor produced 
at 100% of installed capacity, which was the same production 
level achieved in 2000. Orimulsién was exported to Barbados, 
Canada, China, Denmark, Finland, Germany, Italy, Japan, and 
Lithuania. 

In July, Bitor announced that it had reached an agreement in 
principle to supply Orimulsion to Canada’s New Brunswick 
Power Corporation. Beginning in 2004, Bitor was to supply 
a minimum of 1.6 Mt of Orimulsién for the 1,050-megawatt 
Coleson Cove generating plant for 20 years with the option of 
increasing the amount as necessary. Although New Brunswick 
Power had an existing contract with Bitor, which supplied 
Orimulsién for the Dalhouse generating plant, the new contract 
would be Bitor’s largest (Daily Journal, 2001a). 

In December, Bitor, China National Oil and Gas Exploration 
and Development Corporation, and Petrochina Fuel Oil 
Company Limited signed an association contract to built a 
new bitumen production and emulsifying plant to produce 
Orimulsién. The emulsifying plant with a capacity of 125,000 
bbi/d of Orimulsién would be built in the José Industrial Park. 
Bitumen production facilities would be in the Cerro Negro and 
Marichal areas in the State of Monagas. The initial investment 
for project was estimated to be $330 million with production 
expected to begin at yearend 2003 or the beginning of 2004 
(Analitica, 2001 §). 


Refinery.—PDVSA and a Japanese- Venezuelan consortium, 
which included JGC Corporation and Chiyoda Corporation, 
signed a $300 million contract for the construction of a 
naphtha and hydrotreatment facilities, hydrosulfurization, and 
environmental units for the Puerto La Cruz petroleum refinery. 
This modification will give the refinery the capacity to produce 
45,000 bbl/d of unleaded gasoline for the domestic market and 
30,000 bbi/d of low-sulfur diesel for exports to the Caribbean 
and Latin America. Commercial operation of the expansion 
project of the Puerto La Cruz refinery was planned for the third 
quarter of 2003 (Petroleos de Venezuela S.A., 2001b). 
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Major Sources of Information 


Ministerio de Energia y Minas (MEM) 
Av. Lecuna, Parque Central 
Torre Oeste, Piso 14 
Caracas, Venezuela 
Telephone: ($8-212) 507 52 01 
Fax: (58-212) 575 43 86 
Direccién de Planificacion y Economia Minera 
Av. Lecuna, Parque Central 
Torre Oeste, Piso 6 
Caracas, Venezuela 
Telephone: (58-212) 507 59 70 
Fax: (58-212) 575 52 39 
Instituto Nacional de Geologia y Mineria (INGEOMIN) 
Av. Lecuna, Parque Central 
Torre Oeste, Piso 8 
Caracas, Venezuela 
Telephone: (58-212) 507 52 46 
Fax: (58-212) 576 32 17 
Carbones del Guasare S.A. 
Presidencia 
Av. 5 de Julio, esquina, Av. 11, Edif. 
Exploracion y Produccion, ler. piso 
Maracaibo, Estado Zulia, Venezuela 
Telephone: (58-261) 7961600 / 7976092 
Fax: (58-261) 7961790 
Carbones de la Guajira, S.A. 
Av. 3E, entre calles 78 y 79 
Sector Valle Frio 
Torre Empresarial Claret, Piso 10 
Maracaibo, Estado Zulia, Venezuela 
Telephone: (58-261) 7930830 
Fax: (58-261) 7932468 
Corporacié6n Venezolana de Guayana (G.V.G.) 
Av. La Estancia 
Edificio General, Piso 2 
Chuao, Caracas, Venezuela 
Telephone: (58-212) 991 31 77 
Fax: (58-212) 993 85 49 


17.8 


C.V.G. Ferrominera Orinoco C.A. 
Av. La Estancia 
Torre Las Mercedes, Piso 9 
Chuao, Caracas, Venezuela 
Telephone: (58-212) 991 10 53 
Fax: (58-212) 991 19 77 

C.V.G. Bauxilum, C.A.VENALUM, C.A. 
Av. La Estancia 
Torre Las Mercedes, Piso 9 
Chuao, Caracas, Venezuela 
Telephone: (58-212) 991 11 43 
Fax: (58-212) 993 35 38 

C.V.G. Aluminios del Caron{, S.A. 
Av. La Estancia 
Torre Las Mercedes, Piso 9 
Chuao, Caracas, Venezuela 
Telephone: (58-212) 991 11 43 
Fax: (58-212) 959 42 74 

C.V.G. Compafiia General de Mineria de Venezuela, C.A. 
(MINERVEN) 
Av. La Estancia 
Torre Las Mercedes, Piso 9 
Chuao, Caracas, Venezuela 
Telephone: (58-212) 991 11 43 
Fax: (58-212) 993 35 38 

C.V.G. Ferrominera C.A. 
Via Caracas, Edificio Administrativo I 
Puerto Ordaz, Estado Bolivar, Venezuela 
Telephone: (58-286) 930 34 84 
Fax: (58-286) 930 37 83 

Ministerio del Ambiente y de los Recursos Naturales 
Centro Simon Bolivar 
Caracas, Venezuela 
Telephone: (58-212) 408 14 94 
Fax: (58-212) 481 74 16 
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TABLE 1 


VENEZUELA: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Thousand metric tons unless otherwise specified) 


See footnotes at end of table. 


THE MINERAL INDUSTRY OF VENEZUELA—2001 


Commodity 1997 1998 1999 2000 2001 
METALS 
Aluminum: 
Alumina 1,730 1,553 1,469 1,755 1,833 
Bauxite 4,967 4,826 4,166 4,361 4,526 
Metal, primary, unalloyed metric tons 633,836 584,690 570,321 $69,123 r/ 570,000 e/ 
Gold, mine output, Au content kilograms 22,322 6,740 5,946 7,332 9,076 
Iron and steel: 
lron ore and concentrate 18,503 16,553 14,051 17,350 16,902 
Metal, direct-reduced iron 5,608 5,424 5,071 6,401 4r/ 5,473 
Ferroalloys: 
Ferromanganese -- 10 - - - 
Ferronickel = ~ - 133 28,400 e/ 
Ferrosilicomanganese 64 49 50 50 50 e/ 
Ferrosilicon 2/ 58 36 56 1/ 86 1/ 85 e/ 
Total 122 95 106 r/ 269 1/ 28,500 e/ 
Steel, crude 3,986 3,553 3,261 3,835 3,814 
Semimanufactures, hot-rolled 3,287 2,643 2,599 ¢/ 2,858 1/ 2,797 
Lead, secondary, refined e/ metric tons 25,000 r/ 25,000 r/ 25,000 r/ 30,000 r/ 30,000 
Nickel: 
Mine output, Ni content do. ~ ~ - 2,540 r/ 13,600 
Ferronickel, Ni content do. - - o 40 9,700 e/ 
INDUSTRIAL MINERALS 
Amphibolite 59 ~ - -- 5,692 
Cement, hydraulic 8,145 8,202 8,500 e/ 8,600 e/ 8,800 e/ 
Clays: 
Kaolin 5 4 12 10 e/ 10 e/ 
Other 2,759 2,099 2,180 2,319 r/ 4,664 
Diamond: 
Gem carats 199,564 80,033 59,446 29,280 1/ 14,321 
Industrial do. 84,644 16,778 35,698 80,317 r/ 38,483 
Total do. 248,208 96,811 95,144 109,597 r/ 52,804 
Feldspar 160 148 125 130 r/ 142 
Gypsum 80 72 42 25 5 
Lime 321 378 400 e/ 400 e/ 400 e/ 
Nitrogen, N content of ammonia 612 526 r/ $22 423 r/ 808 
Phosphate rock 291 322 366 389 399 
Pyrophyllite e/ 32 32 32 32 32 
Salt, evaporated e/ metric tons 350,000 350,000 350,000 350,000 350,000 
Serpentinite, crushed e/ 550 550 550 550 550 
Stone, sand and gravel: 
Stone: 
Dolomite 204 71 - 12 165 
Granite 400 807 1,151 581 796 
Limestone 3/ 14,177 14,246 13,735 11,302 18,158 
Sand and gravel 4,218 4,753 5,431 3,106 8,576 
Silica sand 3/ 798 344 295 422 1/ 627 
Sulfur, petroleum byproduct 326 1/ 401 r/ 68 1/ 328 1/ 400 e/ 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black e/ 60 60 60 60 60 
Coal, bituminous 5,291 6,458 6,593 7,910 rf 7,688 r/ 
Gas, natural: 
Gross million cubic meters 59,771 62,167 57,203 r/ 62,001 r/ 61,000 e/ 
Marketed do. 30,212 r/ 32,335 r/ 27,269 1/ 27,801 1/ 27,500 e/ 
Natural gas liquids: 4/ 
Natural gasoline thousand 42-gallon barrels 12,000 e/ 13,104 r/ 12,519 r/ 10,731 r/ 11,000 e/ 
Liquid petroleum gas do. 55,000 e/ 53,070 r/ 56,503 r/ 53,035 r/ 54,000 e/ 
Total do. 67,000 e/ 66,174 r/ 69,022 r/ 63,766 r/ 65,000 e/ 
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TABLE 1--Continued 
VENEZUELA: PRODUCTION OF MINERAL COMMODITIES 1/ 


(Thousand metric tons unless otherwise specified) 


Commodity 1997 1998 1999 2000 2001 
MINERAL FUELS AND RELATED MATERIALS--Continued 
Petroleum: 
Crude 5/ thousand 42-gallon barrels 1,153,400 1,215,120 1,116,705 r/ 1,151,436 1/ 1,155,000 e/ 
Refinery products: 
Liquificd petroleum gas do. 5,026 4,636 3,679 f/ 4,530 r/ 4,500 e/ 
Gasoline, motor do. 67,908 70,956 71,887 r/ 73,460 r/ 75,000 e/ 
Naphtha and other gasolines do. 72,828 72,964 70,405 r/ 66,350 1/ 65,000 e/ 
Jet fuel do. 31,069 32,529 r/ 35,022 r/ 34,226 1/ 34,000 e/ 
Kerosene do. 1,175 766 146 r/ - te/ 100 e/ 
Distillate fuel oil do. 121,300 120,815 121,465 / 116,176 r/ 120,000 e/ 
Lubricants do. 2,051 2,227 2,033 r/ 1,880 r/ 2,000 e/ 
Residual fuel oil do. 79,059 80,957 73,624 1/ 92,046 r/ 95,000 e/ 
Asphalt do. 11,618 10,986 12,990 r/ 12,297 1/ 12,500 e/ 
Petroleum coke do. 10,888 8,369 2,869 r/ 10,454 1/ 10,000 e/ 
Parafins do. 201 190 157 r/ 193 r/ 190 e/ 
For internal company consumption do. 26,393 27,200 25,032 r/ 24,667 r/ 25,000 e/ 
Unspecified do. 1,993 2,581 2,584 f/ 2,295 r/ 2,400 e/ 
Gains and losses do. (8,362) (8,140) 2,807 1/ (281 )r/ $00 e/ 
Total 6/ do. 423,147 427,036 r/ 424,700 r/ 438,293 1/ 446,000 e/ 
e/ Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. r/ Revised. — Zero. 
1/ Table includes data available through September 6, 2002. 
2/ Production of 75% silicon-content ferrosilicon. 
3/ Excludes production under contract with the Government. 
4/ From nonassociated gas only. 
5/ Includes condensate and bitumen for the production of Orimulsién, which is a boiler fuel patented by Petréleos de Venezuela S.A. 
6/ Excludes byproduct sulfur, which is reported in the industrial minerals portion of this table. 
TABLE 2 
VENEZUELA: STRUCTURE OF THE MINERAL INDUSTRY IN 2001 
(Thousand metric tons unless otherwise specified) 
Annual 
Commodity Major operating companies and major equity owners Location of main facilities capacity 
Alumina C.V.G. Bauxilum C.A. (Corporacién Venezolana de Guayana, Ciudad Guayana, Bolivar State 1,800. 
99%; Alusuisse Lonza Holding, 1%) 
Aluminum C.V.G. Aluminio del Caroni, S.A. (Corporacion Venezolana do. 210. 
de Guayana, 82%; Alcoa, 7.3%) 
Do. C.V.G. Venezolana de Aluminio C.A. (Gorporacion do. 430. 
Venezolana de Guayana, 80%; Showa Denko K.K., Kobe 
Steel Ltd., Sumitomo Chemical Co. Ltd., Mitsubishi 
Materials Corp., Mitsubishi Aluminum Co., and Marubeni 
Corp., 20%) 
Bauxite C.V.G. Bauxilum C.A. Los Pijiguaos, Bolivar State 6,000. 
Cement CEMEX Venezuela, S.A. C.A. (Cementos Mexicanos S.A. de Barquisimeto, Lara State, Maracaibo, Zulia 5,400. 
C.V., 100%) State; Pertigalete, Anzoategui State; San 
Cristobal, Tachira State 
Do. Consolidada de Cementos C.A. (Holderbank Management and Cumarebo, Falcon State; San Sebastian de 2,280. 
Consulting Ltd., 50% los Reyes, Aragua State 
: C.A. Fabrica Nacional de Cementos (Lafarge France, 46.13%) Palmira and Ocumare del Tuy, Miranda State 1,330. 
Do. 'Cementos Catatumbo (Lafarge France, 23.32%) Montellano, Zulia State 650. 
Do. Cemento Andino Curcas, Trujillo State 560. 
Coal Carbones del Guasare, S.A. (Carbozulia S.A., 49%; RAG Paso Diablo, Zulia State, Guasare coal basin 7,000. 
International Coal AG, 24%, Anglo Coal, 24%; private, 3%) 
Do. Carbones de la Guajira, S.A. (Carbones del Mar, S.A., 64%; Mina Norte and Cachiri, Zulia State, Guasare 1,200. 
Carbozulia S.A., 36%) coal basin 
Ferrosilicon Ferroatlantica de Venezuela, S.A. (Ferroatlantica S.L., 80%; Ciudad Guayana, Bolivar State 80. 


Corporacion Venezolana de Guayana, 20%) 
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TABLE 2--Continued 
VENEZUELA: STRUCTURE OF THE MINERAL INDUSTRY IN 2001 


(Thousand metric tons unless otherwise specified) 


Annual 
Commodity Major operating companies and major equity owners Location of main facilities capacity 
Gold kilograms Revemin (Crystallex de Venezuela C.A., 51%; Corporacién Revemin mill, El Callao, Bolivar State 1,500 mill. 
Venezolana de Guayana, 49%) 
Do. do. El Callao Mining Corp. (Crystallex de Venezuela C.A., 80%) La Victoria (Lo Increible), El Callao, Bolivar 1,700. 
State 
Do. do. Crystallex de Venezuela C.A. (Crystallex International Corp., Tomi mine, El Callao, Bolivar State 350. 
100%) 
Do. do. Minera Hecla Venezolana, C.A. (Hecla Mining Inc.) La Camorra, El Callao, Bolivar State 2,300. 
Do. do. C.V.G. Compania General de Mineria C.A. (C.V.G. Colombia and Union mines and Caratal and El 4,600 plant. 
Ferrominera Orinoco C.A., 66.77%; Corporacion Peru plants, El Callao, Bolivar State 
Venezolana de Guayana, 33.23%) 
Iron ore C.V.G. Ferrominera Orinoco C.A. (Corporacion Venezolana Cerro San Isidro, Los Barrancos, and Las 25,000. 
de Guayana, 100%) Pailas, Bolivar State 
Iron ore pellets do. Ciudad Guayana, Bolivar State 3,600. 
Do. Siderurgica del Orinoco C.A. (Cosorcio Siderurgico Amazonia __ do. 7,000. 
Ltd., 70%; Corporacion Venezolana de Guayana, 30%) 
Direct-reduced iron do. do. 4,600. 
Do. Complejo Siderurgico de Guayana C.A. (Kobe Steel, 36.7%; do. 1,000. 
C.V.G. Ferrominera, 17.4%; Tubos de Acero de México, 
S.A., 6.9%; Mitsui and Co. Ltd., Nissho Iwai Corp., 
Tomen Corp. and Shinsho Corp., 30.3%; International 
Finance Corp., 8.7%) 
Do. Orinoco Iron (International Briquettes Holding, 100%) Puerto Ordaz, Bolivar State 2,200. 
Do. Venezolana de Prereducidos de Caroni (International do. 815. 
Briquettes Holding, 100%) 
Lime C.V.G. Compaiiia Nacional de Cal (Gorporacion Venezolana 500. 
de Guayana, 100%) 
Natural gas million cubic meters — Petrdleos de Venezulea S.A. (Government, 100%) Processing plants in Anzoatigui, Monagas, and 25,000. 
Zulia States 
Nickel Loma de Niquel C.A. (Anglo American plc, 87.5%; Grupo Loma de Niquel, Aragua, and Miranda States 16. 


Federal de Venezuela, 7.9%; International Finance Corp, 
3.5%; Jourdex Resources Inc., 1.1%) 
Nitrogen content of ammonia Fertilizantes Nitrogenados de Oriente S.A. (Pequiven, 35%; José, Anzoategui State 1,070. 
Koch Industries, 35%; Snamprogetti Intemational S.A., 
20%; Empresas Polar, 10%) 


Do. Pequiven (Petroleos de Venezuela S.A., 100%) Petrochemical complexes in Zulia and Carabobo 670. 
States 
Petroleum: 
Crude = million 42-gallon barrels _— Petrdleos de Venezuela S.A. (Government, 100%) Fields in Anzoategui, Apure, Falcon, Guarico, _—_‘1,393. 
Monagas, and Zulia States 
Crude, synthetic do. Petrozuata (Conoco Inc., 50.1%; Petroleos de Venesuela José Industrial Complex, Anzoategui State 38. 
S.A., 49.9% 
Do. do. Cerro Negro (Exxon Mobil Corporation, 41.665%, Petréleos do. 39. 
om de Venezuela S.A., 41.665%, Veba Oil & Gas, 16.67%) 
Refinery products do. do. Refineries in Amuay and Cardon, Falcon State; 450. 


Puerto La Cruz and San Roque, Anzoategui 
State; El Palito, Carabobo State; Bajo Grande, 


Zulia State 
Steel Siderurgica del Orinoco C.A. (Amazonia Consortium, 70%; Ciudad Guayana, Bolivar State 3,750. 
Corporacion Venezolana de Guayana, 30%) 
Do. Siderurgica del Turbio C.A. (Siderurgica Venezolana Sivensa Antimano, Miranda State; Barquisimento, Lara 907. 
S.A., 100% State; Casima, Bolivar State 
Sulfur Petroleos de Venezuela, S.A. (Government, 100%) Refineies in Amuay and Cardon, Falcon State; 422. 
E! Palito, Carabobo State; San Roque, 
Anzoatequi State 
Do. Petrozuata (Conoco Inc., 50.1%; Petroleos de Venezuela José Industrial Complex, Anzoategui State 53. 
S.A., 49.9%) 
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